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SURGICAL     PATHOLOGY     AXD     THE     SURGEON 

PRESIDENTIAL     ADDRESS 
% 

DALLAS     B.     PHEMISTER 

Since  the  function  of  the  surgeon  is  mainly  the  recognition  and  treatment 
of  those  diseases  in  which  operation  is  necessary,  a  knowledge  of  their  morbid 
anatomy  and  morbid  physiology  is  essential  for  the  proper  execution  of  his 
duties. 

Before  the  days  of  asepsis  and  anesthesia  operative  procedures  were 
limited,  and  the  surgeon  who  studied  the  pathologic  changes  in  the  specimens 
which  he  removed  was  concerned  mainly  with  superficial  lesions  of  the  body 
and  with  such  deep-seated  lesions  of  the  limbs  as  necessitated  amputation. 
Hence  the  old  terms  "aussere  medizin"  and  "innere  medizin"  of  the  German 
clinics.  The  pathologic  changes  that  occur  in  internal  diseases  were  known 
then  largely  as  a  result  of  postmortem  examinations  which  usually  revealed 
the  primary  lesion  in  its  terminal  stage.  Lister's  work,  permitting  the  surgeon 
to  enter  all  parts  of  the  body,  created  the  opportunity  for  physicians  to  study 
the  morbid  anatomy  of  a  group  of  internal  diseases  in  their  earlier  stages. 
Up  to  that  time,  such  knowledge  on  the  subject  as  existed  had  been  derived 
mainly  from  incidental  observations  of  early  lesions  at  autopsy  when  death 
was  due  to  other  causes.  Since  the  days  of  aseptic  technic,  the  work  in 
modern  surgical  pathology  has  been  carried  on  by  both  surgeons  and  pathol- 
ogists, and  it  is  difficult  to  appraise  the  relative  merits  of  each.  Both  have 
made  extensive  contributions  to  the  understanding  of  the  nature  of  disease  as 
revealed  bj'  operation,  and  both  should  continue  to  work  and  cooperate  in 
the  field. 

The  surgeon  occupies  a  vantage  point  for  obtaining  information  that  is 
denied  to  the  pathologist.  In  the  course  of  an  operation,  he  is  confronted 
in  varying  degrees  with  the  necessity  of  recognizing  and  with  the  opportunity 
of  investigating  the  local  and  regional  pathologic  changes  in  the  disease. 
Naunyn  said  that  the  surgeon  performs  an  autopsy  in  vivo.  This  is  true  in 
the  limited  sense  that  the  autopsy  is  local  or,  at  most,  regional  and  that  the 
investigation  is  of  the  gross  pathologic  changes  only.  Such  an  autopsy  in 
vivo  may  be  complete,  but  it  is  usually  incomplete.  The  surgeon  may  be 
called  on  to  expose,  thoroughly  explore  and  cut  into  diseased  tissue  before 
a  decision  can  be  reached  concerning  the  nature  of  the  lesion  and  what  should 
be  done  with  it,  either  then  or  at  a  later  date.  In  such  instances,  a  microscopic 
examination  may  be  of  great  practical  assistance.  To  make  a  diagnosis  from 
frozen  sections,  during  an  operation,  is  more  difficult  than  to  do  so  later  from 
sections  of  fixed  tissue,  and  the  services  of  a  person  who  has  had  considerable 
and  more  or  less  continuous  experience  with  frozen  section  methods  are  needed. 
For  this  reason,  the  work  should  be  done  by  specialists  in  pathology  rather 
than  by  surgeons  who  devote  a  part  of  their  time  to  surgical  pathology.    Because 


frozen  sections  are  not  altogether  satis  factor}-,  the  common  practice  of  surgeons 
today  is  to  perform  a  biopsy  when  in  doubt  after  an  examination  with  the 
naked  eye  and  to  defer  operation  until  an  examination  of  sections  of  fixed 
tissue  has  been  completed.  Strides  have  been  made  in  the  preparation  of 
sections  by  the  freezing  method  in  connection  with  some  of  the  large  clinics, 
but  opportunity  for  improvement  still  exists. 

Another  kind  of  autopsy  in  vivo  is  that  in  which  the  surgeon,  feeling 
certain  of  the  diagnosis,  excises  the  organ  or  part  with  little  if  any  invasion 
of  the  diseased  tissue.  Examination  of  the  tissues  may  be  done  by  some  one 
else  than  the  operator,  and  in  hospital  routine  this  has  become  the  established 
custom.  As  much  information  is  lost  by  this  procedure,  however,  as  is  lost 
when  the  organs  or  tissues  removed  at  autopsy  are  studied  by  one  who  did 
not  perform  the  autopsy.  The  value  of  the  additional  information  about  the 
pathologic  changes  gained  by  the  operator  is  illustrated  particularly  well  in 
mild  lesions  of  organs  which  produce  symptoms.  Examination  of  the  excised 
organ  in  the  laboratory  demonstrates  little  if  any  disease.  The  case  of  a 
patient  who  has  several  attacks  of  appendicitis  recurring  at  irregular  intervals 
and  lasting  from  a  few  minutes  to  one  or  two  hours  exemplifies  this.  Examina- 
tion shortly  after  an  attack  reveals  tenderness  and  perhaps  some  rigidity  at 
McBurney's  point.  An  operation  is  performed.  When  the  peritoneum  is  opened, 
an  accumulation  of  clear,  serous  fluid  is  found  in  the  vicinity  of  the  appendix. 
A  fibrinous  exudate  is  not  present.  The  appendix  is  normal  or  almost  so  in 
appearance.  The  regional  lymph  glands  may  be  moderately  enlarged.  The 
appendix  is  removed.  The  pathologist's  report  may  be  that  the  organ  is  normal, 
and  the  surgeon  may  be  classed  among  those  who  remove  appendixes  on  the 
least  provocation.  Reexamination  of  the  sections  after  protest  may  partially 
confirm  the  pathologist's  report ;  yet  a  serous  exudate  was  present,  and  the 
patient  was  cured  after  the  operation.  This  emphasizes  the  importance  of 
the  pathologic  tissue  found  at  operation  but  not  sent  to  the  laboratory  even 
in  cases   in  which  the  primarily  offending  organ   is   removed. 

Some  curative  operations  are  not  in  any  sense  an  autopsy  in  vivo,  in  that 
the  diseased  tissues  are  neither  inspected  nor  removed.  Thus,  a  patient  with 
Pott's  disease  of  the  spine  may  be  treated  by  ankylosing  the  spinous  processes 
or  laminae  of  the  involved  region  by  bone  grafting,  and  a  tuberculous  hip  may 
be  ankylosed  by  para-articular  bone  grafts  without  exposure  of  the  diseased 
focus. 

Since  many  of  the  pathologic  changes  are  usually  demonstrated  by  the 
surgeon  at  operation,  it  would  seem  logical  for  him  to  complete  the  work,  the 
gross  and  microscopic  studies  of  the  tissues  removed.  But  the  division  of 
labor  which  is  necessary  in  order  that  the  work  may  be  well  done  renders 
this  plan  impossible  as  a  routine  procedure.  The  work  in  the  department  of 
surgical  pathology  in  hospitals  in  which  teaching  or  research  is  not  carried  on 
should  be  done  by  specialists  in  pathology.  Even  a  special  group  of  surgical 
as  distinguished  from  "dead  house"  pathologists  has  arisen  in  connection  with 
the  large  surgical  clinics  and  clinical  laboratories  of  this  country.  In  hospitals 
engaged  in  teaching  and  research,  the  tissues  should  be  removed  surgically, 
to  some  extent  at  the  disposal  of  the  staff  and  students  of  the  surgical  clinic. 
These  tissues  may  be  examined  in  the  department  of  pathology  which  extends 
privileges  to  members  of  the  surgical  staff  to  participate  in  routine  or  special 
work,  or  the  examination  may  be  performed  in  the  department  of  surgery 
in  cooperation  with  the  department  of  pathology.  From  the  standpoint  of 
efficiency,  the  routine  work  might  best  be  done  entirely  in  the  department  of 
pathology,  but  it  is  essential  that  the  surgeon  have  training  in  pathology,  and 
•  fTirifncy  must  be  sacrificed  to  some  extent  for  the  sake  of  training. 


In  the  school  of  Medicine  of  the  University  of  Chicago,  the  plan  of  making 
examinations  of  tissue  will  be  tried  in  the  department  of  surgery  with  the  coopera- 
tion of  the  department  of  pathology.  The  tissue  from  the  operating  room  will  be 
sent  in  a  sterile  container  to  the  laboratories  of  surgical  bacteriology  and 
pathology,  which  are  in  nearby  rooms,  in  which  cultures  will  be  made  when 
indicated  and  in  which  the  section  work  will  be  done  and  the  gross  and  micro- 
scopic descriptions  made.  The  clinical  clerk  who  has  studied  the  patient  in 
the  ward  and  has  witnessed  the  operation  will  participate  in  the  examination 
of  the  tissue  with  a  member  of  the  department  of  surgery  who  serves  as  surgical 
pathologist.  The  work  will  be  checked  by  the  department  of  general  pathology, 
and  the  material  will  be  used  for  teaching  purposes  and  for  conferences  on 
pathology.  All  gross  tissue  will  be  sent  to  the  department  of  pathology,  in 
which  they  will  be  either  stored  or  placed  in  the  museum,  and  from  which  they 
may  be  withdrawn  for  teaching  or  investigation. 

The  research  along  pathologic  lines  carried  out  by  clinicians  has  varied 
according  to  the  specialty  of  the  physicians  interested  in  the  cases.  Thus, 
pathologic  anatomical  material  obtained  at  operation  has  been  extensively 
investigated  by  the  surgeons,  while  pathologic  physiology  and  biochemistry 
have  been  investigated  mainlj'  by  the  internists.  Perhaps  each  group  has  been 
too  little  interested  in  the  field  explored  by  the  other.  Thus,  Gushing  thought 
he  was  expressing  the  reaction  of  the  modern  internist  toward  morphology 
when  he  said,  "Why  should  the  internist  come  to  the  operation  any  longer? 
He  cannot  see  the  sugar  in  the  blood !"  The  field  of  pathologic  physiology 
offers  favorable  opportunities  for  research  in  surgical  diseases.  This  is  well 
illustrated  by  the  discoveries  of  Graham,  Gopher  and  Whitaker  on  the  abnormal 
function   of   the   diseased   biliary   tract   by   means   of   cholecystography. 

Despite  the  extensive  histologic  research  on  operative  material  since  the 
advent  of  modern  surgery,  there  is  still  much  activity  in  the  field,  and  many 
contributions  have  been  made  by  surgeons  in  recent  years.  The  fate  of  tissues 
transplanted  in  surgical  operations  has  been  fairly  well  cleared  up,  and  the 
results  of  animal  experiments  have  been  verified  by  the  study  of  transplants 
that  have  been  removed  weeks,  months  or  years  after  transplantation.  Many 
diseases  of  the  bones  and  of  the  joints,  such  as  loose  bodies  arising  from  the 
articular  surfaces  and  vascular  disturbances  of  the  centers  of  ossification  in 
the  tarsus  and  carpus  and  of  certain  epiphyses  of  long  bones,  have  been  either 
identified  or  elucidated  by  the  work  of  surgeons  such  as  Perthes,  Axhausen, 
Freiberg  and  Nussbaum.  Bailey  and  Gushing  have  recently  published  a  book 
containing  a  classification  of  tumors  of  the  glioma  group  on  a  histogenetic 
basis  with  a  correlated  study  of  prognosis.  By  an  analysis  of  more  than  400 
tumors  of  the  glioma,  they  have  found  that  the  tumors  which  produced  the 
structure  of  the  less  differentiated  cells  in  the  developing  central  nervous 
system  are  more  actively  growing  than  are  the  ones  that  are  composed  of  the 
more  highly  differentiated  cells.  With  this  better  understanding  of  the  life 
history  of  the  lesions,  they  feel  that  they  are  able  better  to  evaluate  the 
prognosis  and  to  choose  the  procedure  which  is  appropriate  to  the  particular 
kind  of  tumor  which  is  disclosed  by  the  operation.  By  his  histologic  studies 
of  the  thyroid  gland  removed  from  patients  first  operated  on  by  pole  ligation 
and  later  by  subtotal  thyroidectomy  to  whom  iodine  was  administered  during 
the  interval,  Rienhoff  has  demonstrated  the  morphologic  changes  produced  by 
iodine  in  the  disease  and  the  relationship  between  the  so-called  primary  exoph- 
thalmic goiter  and  toxic  adenoma.  The  Bone  Sarcoma  Registry  of  the 
American  Gollege  of  Surgeons  now  contains  tissues  from  more  than  800 
patients.  Valuable  educational  work  among  the  medical  profession  and  some 
research  work  have  already  resulted  from  a  study  of  this  material. 


In  the  future,  the  need  for  surgical  intervention  may  decrease ;  that  is, 
patients  with  infectious  diseases  and  malignant  tumors  may  be  treated  by 
vaccines,  antitoxins,  physiotherapy  or  chemotherapy  instead  of  surgically.  But 
as  long  as  the  present  day  treatment  prevails,  it  is  the  duty  of  the  surgeon 
to  be  a  student  of  morbid  anatomy,  as  otherwise  his  indications  for  operation 
and  the  results  of  his  therapy  will  be  mediocre,  regardless  of  the  manual 
dexterity  which  he  may   acquire   in  the   performance  of  operations. 

October  10,  1927.  

ACTION     OF     ANTITHYROGLOBULIX     SERUM 
KAAIIL     SCHULHOF 

The   John   McCormick   Institute   for  Infectious  Diseases 

Rats  were  injected  with  the  smallest  effective  dose  of  thyroglobulin  from 
a  dog  as  well  as  with  the  double  dose,  and  the  resulting  average  increase  in 
the  metabolic  rate  was  determined.  The  same  increase  in  metabolism  (within 
the  limits  of  error)  resulted  after  injection  of  a  mixture  of  the  thyroglobulin 
with  its  antiserum. 

Injection  of  the  thyroglobulin  together  with  a  mixture  of  dog  serum  and 
antiserum  seemed  to  increase  the  metabolism  more  than  injection  of  the  thyro- 
globulin alone.  This  point  will  be  further  investigated  because  of  the  therapeutic 
possibilities.  Injection  of  the  mixture  of  dog  serum  and  antiserum  and  other 
controls  did  not  affect  the  metabolic  rate. 

October  10,  1927.  

MIXED     TUMORS     OF     THE     KIDXEY 

REPORT     OF     FOUR     CASES 

R.     B.     HASXER,     M.D. 

ROYAL     OAK,     MICH. 
I-rom   the   Xoiman   Bridge   Pathological  Laboratory   of   Rush    Medical   College,    Chicago 

Jt  seems  worth  while  to  call  attention  to  mixed  tumors  of  the  kidney, 
not  on  accoimt  of  their  comparative  rarity,  but  because  they  are  seldom 
considered  clinically,  althou.c^h  the  interesting  pathologic  features  have 
many  clinical  bearings. 

The  credit  is  generally  given  to  Birch-Hirschfeld  ^  for  recognizing 
that  tumors  of  this  variety  have  characteristics  in  common,  notwithstand- 
ing their  variance  in  histologic  stnictiu-e.  However,  nearly  ten  years 
lieforc,  Jacobi  -  ci included  that  thev  are  a  distinct  form  of  tumor. 


1.  Birch-Hir^chfeld,  F.  V.,  and  Doderlain,  A.:  Kmbryonalc  Driisengeschwulst 
der  Niercngcgcnd  im  Kiiidesalter,  Centralbl.  f.  d.  Krankh.  d.  Harn-  u.  Sex. -Org. 
5:3,  1894.  Hircli-llirsclifeld,  F.  V.:  Sarkomatoso  Driisengeschwulst  der  Niere 
im  Kindesalter  (Kmbryonales  Adenosarkom),  Beitr.  z.  path.  .^nat.  u.  z.  allg. 
Pathol.  24:343,  1898. 

2.  Jacobi,  A. :  Primares  Sarcom  der  Xiere  bei  dem  Foetus  und  dem  neuge- 
borenen  Kindc,  Jahrb.  f.  Kinderh.  25:112,  1886.  (Read  before  the  Fighth  Inter- 
national Congress  for  Medical  Sciences  at  Copenhagen,  1884.) 


As  a  rule,  they  are  noted  during  fetal  life  or  in  the  tirst  few  years 
of  postnatal  existence.  Walker  ^  said  that  they  are  congenital  or  occur 
most  frequently  during  the  first  and  second  years  of  life.  In  reviewing 
all  available  reports,  he  noted  that  48  per  cent  occurred  within  the  first 
two  years  of  life,  the  number  diminishing  as  the  age  of  the  patient 
increased,  so  that  the  incidence  is  8  per  cent  at  5  years  of  age ;  1  per  cent 
at  8  years  and  0.6  per  cent  between  the  ages  of  from  10  to  12  years. 

Sex  seems  to  be  of  comparatively  little  importance ;  42  per  cent  of 
these  tumors  occurred  in  males ;  39  per  cent  in  females,  and  the  sex  of 
18  per  cent  of  the  patients  was  not  stated.  Heredity  could  be  considered 
as  an  etiologic  factor  in  only  5  per  cent  of  the  patients. 

Trauma,  irritation  and  acute  infectious  diseases  have  an  etiologic 
importance  in  that  22  per  cent  tumors  developed  in  patients  who  gave  a 
history  of  preceding  trauma.  There  is  one  report  of  a  mixed  tumor  of 
the  kidney  which  developed  one  year  after  the  passage  of  renal  calculi, 
and  in  five  patients  the  occurrence  of  the  tumor  was  preceded  by  one  of 
the  exanthematous  fevers.  Weigert  *  said  that  the  tumor  tissue  may 
be  stimulated  to  proliferate  by  disease,  which  also  lowers  the  inhibitory 
influence  of  the  kidney. 

Birch-Hirschfeld  ^  said  that  these  tumors  arise  from  remnants  of  the 
wolffian  body.  Wilms  ^  disputed  this,  because  the  wolffian  body  does  not 
contain  any  striated  muscle  fibers  which  are  so  often  present  in  the 
tumors.  He  maintained  that  these  tumors  arise  from  an  inclusion  of 
undifferentiated  mesodermal  tissue  which  later  gives  rise,  in  the  course 
of  normal  development,  to  the  pronephros  and  wolffian  body  and  to  the 
myotomes.  This  undififerentiated  embryonal  tissue,  when  it  proliferates, 
may  produce  the  tubules  that  simulate  those  in  the  wolffian  body ;  it  may 
produce  the  embryonal  muscle  cells  so  often  present  in  these  growths, 
and  likewise,  if  a  portion  of  the  sclerotome  is  carried  along,  cartilage 
also  may  be  found.  These  tumors  thus  contain  a  mixture  of  tissues,  any 
of  which  may  predominate. 

These  tumors  always  develop  inside  the  kidney ;  the  kidney  tissue 
takes  no  part  in  the  tumor  formation,  but  undergoes  pressure  atrophy. 
In  one  report,  the  tumor  is  described  as  cystic  with  several  pints  of 
fluid  in  the  cvsts. 


3.  Walker,  G. :  Sarcoma  of  the  Kidney  in  Children  :  A  Critical  Review  oi 
the  Pathology,  Symptomatology,  Prognosis,  and  Operative  Treatment  as  Seen  in 
One  Hundred  and  h"orty-Five  Cases,  Ann.  Surg.  24:529,   1897 

4.  Weigert,  Carl :  Adenocarcinoma  renum  congcnitum,  Virchows  Arch,  f . 
path.  Anat.  67:492,  1876. 

5.  Wilms,  M. :     Die  Mischgeschvviilste,  Leipzig,  Arthur  Georgi,  1899. 


These  mixed  tumors  are  peculiar  in  forming  few  and  insignificant 
metastases  in  comparison  with  the  large  size  of  the  primary  tumor. 
They  develop  almost  exclusively  during  the  fetal  period  or  in  the  first 
few  years  after  birth,  grow  rapidly  and  produce  marked  cachexia. 

Microscopic  examination  shows  that  the  majority  of  these  tumors 
resemble  sarcomas.  Many  contain  both  round  and  spindle  cells,  some 
have  an  adenomatous  structure,  others  contain  a  few  muscle  fibers,  and 
a  lesser  number  contain  cartilage. 

REPORT     OF     CASES 

Case  1. — The  body  of  a  child,  aged  1^  j-ears,  was  examined  to  ascertain  the 
cause  of  death  (coroner's  examination),  and  a  tumor  was  found  in  the  right 
kidney.  The  lower  pole  of  the  kidney  was  continuous  with  the  tumor  mass  which 
was  the  shape  of  a  slightly  flattened  sphere,  and  measured  12  cm.,  in  its  greater 
diameter  and  7  cm.  in  the  lesser.  The  entire  mass  was  covered  with  a  capsule 
underneath  which  were  prominent  distinct  blood  vessels.  Numerous  tubules  were 
found  microscopically  (fig.  1). 

Case  2. — A  boy,  aged  10  months,  was  well  until  three  weeks  before  admission 
to  the  hospital  with  a  condition  diagnosed  as  gastro-enteritis.  A  tumor  was  found 
and  removed,  and  the  patient  died  one  month  later.  The  tumor  was  elliptical  and 
about  14  cm.  long,  and  a  microscopic  examination  showed  that  the  tubules  were 
abundant. 

Case  3. — A  tumor  was  removed  from  a  man,  aged  45  years,  who  had  suffered 
with  frequency  of  urination  and  polyuria  for  three  years.  Eight  months  before 
admission  to  the  hospital,  he  noticed  pain  in  the  right  lumbar  region,  which 
radiated  downward  to  the  hip  and  thigh,  and  upward  to  the  middle  of  the  chest. 
Two  months  later,  he  developed  a  right-sided  varicocele.  One  month  later,  the 
patient  began  to  have  intermittent  hematuria,  and  on  examination  a  marked 
enlargement  of  the  right  kidney  was  found.  At  the  time  of  operation,  metastases 
in  the  lymph  glands  along  the  aorta  and  vena  cava  were  noted.  The  patient  died 
one  year  after  the  operation. 

The  tumor  mass  weighed  400  Gm.  and  had  a  soft  pulplikc  consistency.  The 
surface  was  nodular.  Microscopically,  there  were  tubules  and  embryonal  striated 
muscle  cells  (fig.  2). 

Case  4. — History. — A  school  boy,  aged  9,  entered  the  hospital  with  the  follow- 
ing history.  When  7  months  old,  he  fell  from  a  hammock,  striking  his  left  side 
on  the  edge  of  a  bed.  Since  the  accident  he  had  always  been  sick.  When  about 
4  years  old,  he  began  to  have  severe  colicky  pains  in  the  left  side,  which  would 
last  from  a  few  hours  to  a  day  and  even  longer.  At  this  time,  the  patient  lost 
from  25  to  30  pounds  (11.3  to  13.6  Kg.)  in  weight.  Five  months  before  admission 
to  the  hospital  a  diagnosis  was  made  of  tumor  of  the  abdomen  which  probably 
involved  the  left  kidney.  The  tumor  had  increased  in  size.  A  month  before 
admission,  the  patient  had  epileptiform  convulsions  which  lasted  an  hour  and 
which  were  present  during  his  stay  in  the  hospital.  He  had  a  headache  con- 
tinuously. An  exploratory  laparotomy  was  performed,  but  due  to  the  extensive 
adhesions  about  the  tumor  mass  on  the  left  side,  the  growth  was  not  removed. 
The  patient   died  two  montlis   later. 
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Fig.  1. — The  tubules  which  have  i-rccu  rc^puiuiule  for  the  name  "adenosarcoma" 
sometimes  given  these  tumors  are  said  to  have  their  origin  in  the  wolffian  body. 


Fig.  2. — The  embryonic  striated  muscle  fibers,  ph()^^I)hotungstic  acid  hematoxy- 
lin stained. 


Necropsy. — Necropsj-  was  performed  eight  hours  after  death,  and  the  anatomic 
diagnosis  was  as  follows:  "Mixed  tumor  (Wilms)  of  the  left  kidney;  regional 
involvement  of  the  left  adrenal,  inferior  vena  cava,  pancreas,  transverse  duodenum 
and  descending  colon ;  metastatic  tumor  growths  in  both  surfaces  of  the  dia- 
phragm ;  subpleural  tumor  growths  opposite  the  lower  ribs  ;  stenosis  of  the  right 
ureter ;  dilatation  of  the  left  ureter  and  renal  pelvis  :  anemia  of  the  right  kidney ; 
enlargement  of  the  tracheobronchial  and  perioesophageal  lymph  glands  ;  hypostatic 
congestion  in  both  lower  lobes   (slight)  ;  ascites;  general  anemia." 

The  following  description  was  made :  "In  the  tumor  mass  as  removed  from 
the  body,  are  included  the  pancreas,  left  kidney  and  adrenal,  large  intestine,  aorta 
and  vena  cava.  It  is  considerably  larger  than  a  man's  head  and  resembles  a  cube 
with  its  edges  and  corners  irregularly  knocked  off.  Its  contour  is  too  irregular 
to  call  it  a  sphere,  and  its  diameters  too  nearly  equal  to  call  it  elliptical,  oval  or 
pyriform.  On  its  anterior  surface  it  is  rounded  where  it  projects  forward  into 
the  abdominal  cavity,  and  it  is  hollowed  out  posteriorly  where  the  vertebral  column 
fits  into  it.  The  abdominal  aorta,  which  is  completely  surrounded  by  the  tumor 
mass,  serves  as  a  convenient  landmark  for  measurements.  To  the  left  of  it  the 
tumor  extends  11.5  cm.,  to  the  right  9.5  cm.,  posteriorly  from  3  to  3.5  cm.,  and 
anteriorly  from  6  to  8  cm.  The  aorta,  though  completely  embedded,  is  thus  seen 
to  lie  much  nearer  the  posterior  than  the  anterior  margin  of  the  growth.  The 
length  from  above  downward  is  20  cm.  The  tumor  consists  mainly  of  a  mass  of 
nodules  varying  from  the  size  of  a  pinhead  to  that  of  two  fists,  a  mass  of  the 
latter  size  lying  in  front  of  the  left  kidney  and  forming  the  anterior  lower  left 
corner  of  the  growth.    The  left  kidney  is  14  by  8  by  from  4  to  5  cm. 

"The  mesentery  of  the  small  bowel  is  confluent  with  and  indistinguishable 
from  the  tumor  tissue,  except  for  a  short  distance  on  the  right  anterior  surface  of 
the  mass.  The  free  border  of  this  portion  is  27  cm.  in  length  and  its  attachment 
7  cm.  It  is  thickly  studded  with  tumor  nodules.  These  tumor  nodules  are  mainly 
firm,  but  several  regions  of  softening  and  liquefaction  are  on  the  external  surface 
and  on  the  cut  section.  The  firm  tumor  tissue  is  whitish ;  the  soft  places  are  pink 
or  red.  At  several  places  in  the  tumor  there  is  blood  pigmentation,  showing 
shades  from  light  to  dark  green  and  of  purple.  The  posterior  surface  of  the 
mass  shows  considerably  more  of  a  tendency  than  does  the  anterior  surface. 

"The  colon  is  embedded  in  the  mass,  and  is  considerably  constricted,  especially 
in  its  transverse  and  descending  portion.  The  tumor  tissue  has  penetrated  its  wall 
and  in  places  almost  hangs  free  in  the  lumen.  The  sigmoid  is  also  involved 
by  the  lower  portion  of  the  mass.  The  pancreas  is  embedded  in  the  upper 
posterior  portion  of  the  growth  and  is  difficult  to  isolate.  The  vena  cava  is 
surrounded  on  all  sides  by  tumor  tissue  from  which  it  cannot  be  separated,  being 
completely  fused  with  it.  The  lining  appears  at  first  sight  entirely  smooth  and 
iniaffected,  but  closer  inspection  reveals  a  small  area  on  its  anterior  wall  near 
the  middle  of  its  course  where  a  small  slender  soft,  bloody  growth  2  cm.  long 
projects  into  the  lumen.  Apparently  it  does  not  come  from  one  of  the  renal 
veins,  but  results  from  a  direct  piercing  of  the  wall  by  the  new  growth.  The 
wall  in  the  vicinity  is  considerably  reddened.  Further  inspection  reveals  four 
or  five  other  similar  places  where  the  tumor  nodules  in  the  wall  produce  more 
or  less  marked  l)ulging  of  the  intima  but  have  not  yet  broken  through  into  the 
lumen." 

On  surfaces  mado  by  cutting,  "tiiore  is  a  tract  of  compact  tissue  of  a  filirillar 
appearance    extending    tlie    w1k)1c    length    of    tlie    specimen.      There   are    l)ranch- 


ings  extending  out  from  this  which  cut  off  various  shaped  islands  of  tissue, 
some  of  which  are  extremely  soft  while  others  are  of  a  firm  consistency.  Some 
of  these  spaces  contain  large  firm  yellowish  white  retroperitoneal  glands.  In  the 
lower  and  anterior  portion  of  the  specimen  is  a  portion  of  the  tumor  comprising 
about  one-third  of  its  bulk  which  seems  not  to  be  invaded  by  these  strands. 
Along  its  inner  border  it  is  white  and  of  a  mushy  consistence  and  passing 
toward  the  periphery,  it  becomes  firmer  and  darker,  finally  attaining  a  slate 
color.  Several  blood  vessels  measuring  from  2  to  4  cm.  in  diameter  appear 
on  the  surfaces  made  by  cutting.  In  one  instance  these  strands  of  tissue  enclose 
the  vessel  wall  sending  in  processes  which  blend  with  the  adventitia  of  the  vessel." 

'"The  histologic  examination  of  the  sections  of  the  liver,  prostate,  seminal 
vesicles  and  thymus  reveal  no  alterations.  There  are  marked  alterations  in 
the  sections  from  the  lungs.  The  vessels  generally  contain  micrococci  and  the 
alveoli  contain  a  fluid  that  has  been  coagulated  by  the  fixing  agents.  In  the 
spleen  the  sinuses  are  generally  empty,  and  cocci  occur  in  many  places  and 
the  tissue  about  them  is  unchanged.  There  is  an  irregular  thickening  of  the 
tunica  media  in  the  small  arterioles,  the  added  tissue  being  homogeneous  and 
possesses  a  marked  affinity  for  eosin.  In  the  pancreas,  tumor  cells  may  be 
found  within  the  small  veins  and  venules  in  sections  that  contain  no  tumor 
cells  elsewhere.  The  myocardium  is  made  up  of  slender  muscle  fibers  and  the 
perivascular  loose  connective  tissue  has  the  appearance  of  being  separated  by 
an  edema,  for  a  finely  granular,  non-staining  material  fills  all  the  interfibrillar 
spaces. 

"The  tumor  tissue  in  the  lymph  glands,  pancreas,  diaphragmatic  and  peri- 
costal  nodules  and  from  various  places  in  the  primary  growth  has  a  similar 
structure.  As  seen  with  the  lower  power,  the  cells  are  little  more  than  masses 
of  chromatin.  On  closer  examination  the  chief  feature  of  the  cells  is  their  poly- 
morphism. The  average  tumor  cells  nucleus  is  larger  than  a  red  blood  cor- 
puscle. There  are  also  numerous  giant  nuclei  and  less  frequently  aggregated 
nuclei  that  bear  slight  resemblance  to  giant  cells.  All  the  tumor  cells  possess 
but  little  cytoplasm.  Many  tumor  cells,  especially  in  sections  from  some  parts 
of  the  primary  growth,  possess  fragmented  nuclei.  Nuclei  in  various  stages  of 
mitosis  are  also  frequent.  Such  tumor  cells  are  grouped  in  rather  large  clusters 
separated  by  bands  of  fibrous  tissue  and  this  arrangement  is  best  shown  with  a 
hand  lens  of  a  few  diameters  amplification.  Tlie  fibrous  bands  contain  cells 
with  spindle-shaped  nuclei  sparsely  distributed.  Capillaries  are  abundant  in 
the  tumor  tissue,  and  vessels  with  heavier  walls  in  the  stroma.  Cocci  are 
frequently  found  in  the  capillaries  and  the  occasional  poor  staining  of  tlie  adjacent 
cells  and  tissue  give  the  impression  of  an  antemortem  invasion." 

SUMMARY 

1.  These  tumors  usually  occur  during  the  first  two  years  of  lite; 
they  are  encapsulated  and  give  rise  to  few  metastatic  growths,  and  only 
when  the  primary  tumor  is  large. 

2.  The  first  tumor  always  develops  within  the  kidney,  and  the  kidney 
does  not  take  any  part  in  the  ttimor  formation,  but  undergoes  a  pressure 
atrophy.     Hematuria  occurs  late  in  the  disease. 
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3.  One  growth  here  reported  was  associated  with  trauma,  another 
was  encountered  in  a  man  45  years  old.  and  in  one  patient  the 
hematuria  was  first  noticed  nearly  three  years  after  the  first  symptoms 
caused  by  the  tumor. 
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IXFLUKNXE    OF    GLYCOGEN    ON    THE    INFECTION    OF 
MUSCLE     WITH     TRICHINAE 

JULIAN     H.     LEWIS 

One  of  the  most  striking  examples  of  organ  specificity  which  an  infecting 
micro-organism  can  show  is  illustrated  in  trichinosis.  In  this  disease  the 
parasite  almost  exclusively  infects  the  striated  muscles  of  the  body.  The 
course  of  events  which  occur  in  the  establishment  of  trichinosis  begins  with 
the  ingestion  of  infected  material,  usually  muscle  tissue  of  pork  that  contains 
encysted  Trichinae.  The  larvae  are  liberated  in  the  stomach  through  digestion 
of  the  cysts  after  which  they  pass  into  the  intestines  in  which  copulation  and 
impregnation  of  the  female  worms  take  place.  When  the  embryos  reach 
maturity,  the  female  imbeds  itself  in  the  intestinal  mucosa  and  delivers  a 
large  number  of  small  but  completely  formed  young  Trichinae  directly  into  the 
lymph  vessels  and  through  these  into  the  general  circulation.  It  is  estimated 
that  a  single  female  Trichina  will  expel  about  1,000  young  parasites  into  the 
circulation.  The  delivery  does  not  occur  all  at  once  but  takes  place  gradually, 
from  four  to  five  days  being  required  for  the  complete  expulsion  of  all  young 
organisms  from  one  female  worm.  Nevertheless,  the  concentration  of 
Trichinae  during  this  period  is  high  enough  to  permit  their  ready  demonstration 
in  a  sample  of  blood  withdrawn  either  from  the  heart  or  from  the  peripheral 
circulation.  WMth  such  a  large  number  of  organisms  in  the  circulation,  it  is 
certain  that  some  of  the  young  parasites  pass  through  the  capillary  bed  of 
every  organ  in  the  body;  yet  it  is  only  in  the  striated  muscle  tissue  that  they 
come  to  rest  and  pass  through  further  stages  of  development.  The  under- 
standing of  this  unerring  discriminating  selection  of  satisfactory  conditions 
for  existence  and  development,  which  for  Trichinae  is  represented  by  the 
muscular  tissue,  is  the  problem  of  organotropy. 

It  is  probable  that  this  invasion  of  muscular  tissue  by  Trichinae  is  an 
example  of  positive  chemotaxis  in  which  the  organisms  are  attracted  by  the 
presence  of  some  dissolved  active  chemical  substance  in  the  muscle.  The 
nature  of  this  chemical  substance  is  not  known  except  that  o  priori  it  must  be 
a  substance  devoid  of  species  specificity,  as  Trichinae  larvae  manifest  the  same 
preference  for  striated  muscles  in  all  animals  serving  as  hosts. 

Trichinae  do  not  invade  all  striated  muscles  in  the  same  degree.  In  such 
muscles  as  the  diaphragm,  the  intercostals,  the  masticatory  muscles,  the 
muscles  of  the  larynx,  the  tongue  and  the  eyes,  the  invasion  is  much  stronger 
and  earlier  than  in  others.  These  muscles  are  characterized  by  their  constant 
activity,  and  it  was  thought  that  this  association  of  infection  with  activity 
might  be  related  in  a  definite  way  to  some  chemical  change  which  occurs  in 
muscle  tissue  as  the  result  of  activity.  One  must  first  think  of  sarcolactic  acid, 
because  this  is  a  substance  which  is  peculiar  to  muscle  tissue  and  which 
reaches  a  rather  high  concentration  in  active  muscles.  An  attempt  was  there- 
fore made  to  increase  experimentally  the  amount  of  sarcolactic  acid  in  muscles 
and  to  study  the  effect  on  invasion  with  Trichinae.  The  only  way  by  which  this 
could  be  done  was  to  inject  lactic  acid  or  its  salts  into  the  body  of  the  muscles. 
.Such  experiments,  however,  did  not  indicate  that  the  amount  of  infection  was 
influenced.  Following  these  experiments  an  attempt  was  made  to  determine 
wlietiier  there  was  any  correlation  between  glycogen,  the  predecessor  of 
sarcolactic  acid  and  infection  with  Trichinae.  The  glycogen  content  of  a 
muscle  is  inversely  proportional  to  its  activity.  The  muscles  usually  more 
strongly  infected  witli   tricliinosis  which,  at  tlie  same  time,  are  the  more  active 
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of  the  body  muscles  would  be  expected  to  have  a  lower  content  of  glycogen. 
This  was  found  to  be  true  in  analyses  for  glycogen  of  the  different  muscles 
in  a  series  of  guinea-pigs.  The  glycogen  was  determined  by  the  well  known 
method  of  Pfliiger  in  which  rapidly  weighed  samples  of  muscle  removed  quickly 
from  the  animal  are  hydrolyzed  in  boiling  concentrated  potassium  hydroxide. 
The  glycogen  is  precipitated  from  this  hydrolysate  with  alcohol  and  is  deter- 
mined as  dextrose  after  inversion  with  dilute  acid.  A  representative  result  is 
given  in  the  following  figures :  diaphragm,  7.22  mg.  per  hundred  grams  of 
muscle;  masseter,  16.10;  hind  legs,  417.84;  front  legs,  480.13,  and  lumbar,  559.75. 
The  difference  between  the  content  in  glycogen  of  the  various  muscles  is 
striking.  The  diaphragm,  of  course,  is  in  constant  activity.  The  masticatory 
muscles  in  the  guinea-pig  are  also  in  constant  use  because  the  animals  will  eat 
as  long  as  there  is  something  on  which  to  nibble.  The  use  of  the  legs  of  the 
ordinary  laboratory  animals  is  greatly  restricted  because  they  are  usually 
confined  to  cages  or  to  rather  limited  spaces  in  stalls.  Therefore,  the  figures 
of  these  analyses  are  roughly  proportional  to  the  activity  of  the  muscles. 

If  there  is  any  causal  connection  between  the  infection  of  a  muscle  wuth 
Trichinae  and  its  content  in  glycogen,  these  figures  would  indicate  that  a  low  con- 
centration of  glycogen  is  favorable  to  the  localization  and  development  of  the 
organisms  and  that  a  high  concentration  is  unfavorable.  In  order  to  test  this 
idea  further,  a  series  of  experiments  were  made  in  which  the  glycogen  content 
of  the  tissues  was  either  decreased  or  increased,  and  the  influence  of  such 
manipulations  on  the  distribution  of  Trichinae  in  muscle  was  observed. 

The  stimulation  of  sugar  metabolism  by  insulin  oflfers  an  excellent  method 
to  render  an  animal  completely  glycogen-free.  Deposits  of  glycogen  in  the 
tissues  of  an  animal  are  depleted  in  order  to  supply  the  dextrose  demanded  by 
the  increased  carbohydrate  metabolism  resulting  from  injections  of  insulin. 
The  following  experiment  showed  this  to  be  true.  A  guinea-pig  on  a  constant 
sustaining  diet  received  2  units  of  insulin  per  kilogram  of  body  weight  twice  a 
day  subcutaneously.  At  the  end  of  the  fifth  day  it  was  killed,  and  the  muscles 
were  analyzed  for  glycogen.  Only  traces,  unmeasurable  in  amount,  were  found 
in  any  of  them.  Thereupon  five  large  male  guinea-pigs  were  infected  by  being 
fed  equal  amounts  of  muscle  from  a  rat  heavily  infected  with  trichinosis. 
Three  of  them  were  fed  with  200  Gm.  of  vegetables  each  day  and  were  injected 
with  2  units  of  insulin  per  kilogram  of  body  weight  twice  daily  subcutaneously 
until  symptoms  of  hypoglycemia  appeared.  When  necessary,  they  were  resus- 
citated-w-ith  small  injections  of  dextrose,  and  subsequent  injections  of  insulin 
were  given  to  maintain  them  in  a  condition  bordering  on  convulsions.  The 
two  controls  were  fed  the  ordinary  laboratory  diet  and  were  not  given  insulin. 
On  the  nineteenth  day  after  infection  all  five  animals  were  killed.  One  masseter 
from  each  animal  was  fixed  in  formol  and  the  other  masseter  was  used  to 
count  the  number  of  Trichinae  which  it  contained.  If  a  muscle  containing 
Trichinae  which  are  not  in  the  encapsulated  stage  is  subjected  to  high  pressure 
between  two  slides  or  in  a  small  press,  all  the  organisms  in  the  muscle  will 
be  quantitatively  expressed  from  the  tissue  and  can  be  found  in  the  so-called 
"press-saft."  A  piece  of  masseter  from  each  of  the  five  guinea-pigs  was  treated 
in  this  way,  and  a  definite  amount  of  the  fluid  was  spread  over  a  ruled  area 
on  a  glass  slide  and  the  organisms  counted.  The  results  of  such  a  count  are  as 
follows : 

IT7  2.45  ] 

ITS   5.0     •    Injected  with  insulin 

IT9  3.6    J 

ITIO 0.3    I    r     ,     1 

ITll 0.6    5    Controls 

The  diflference  between  the  controls  and  the  animals  that  received  the  insulin 
is  both  regular  and  marked  to  such  a  degree  that  it  indicates  the  true  condi- 
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tions  in  spite  of  the  crudeness  of  the  method.  The  opposite  masseters,  fixed  in 
formol,  were  embedded  in  paraffin,  and  sections  of  uniform  thickness  were  made 
and  stained  with  hematoxylin-eosin.  While  it  is  difficult  to  enumerate 
Trichinae  in  a  microscopic  section  when  the  organisms  are  j'oung  because  of  the 
difficulty  of  distinguishing  them  from  muscle  fibers,  it  was  easy  to  see  that  the 
cellular  changes  in  these  preparations  were  much  more  marked  in  those  from 
the  animals  treated  with  insulin  than  in  those  from  the  controls. 

This  experiment  was  repeated  in  exactly  the  same  manner  with  another 
group  of  five  animals,  the  only  difference  being  that  they  were  infected  with  a 
smaller  amount  of  Trichinae  with  the  hope  that  the  difference  between  the 
controls  and  treated  animals  would  be  even  more  marked.  They  were  killed 
on  the  twentieth  day  after  infection,  and  counts  w'ere  made  of  the  organisms  in 
the  masseters  as  before.     The  following  results  w'ere  obtained : 

IT17 —  8  Trichinae  per  preparation 1 

IT18 — dead >    Injected  with  insulin 

IT19 — 15  Trichinae  per  preparation J 

IT20 —  4  Trichinae  per  preparation i^     Controls 

IT21 —  0  Trichina''  per  preparation | 

When  sections  were  made,  it  was  found  that  the  organisms  were  too  young 
.»ncl  too  few  to  produce  enough  histologic  changes  for  comparison. 

It  is  clear,  then,  that  the  depletion  of  glycogen  in  the  muscle  resulting  from 
injection  with  insulin  is  associated  with  an  increased  invasion  of  these  muscles 
with  Trichinea. 

An  excess  of  carbohydrate  in  the  diet  leads  to  a  deposit  of  glycogen  in  the 
liver  and  muscles  and  other  tissues.  This  fact  formed  a  basis  of  an  experiment 
to  determine  the  effect  of  the  reverse  conditions  produced  in  the  preceding 
experiments,  namely,  the  effect  of  increasing  the  glycogen  content  of  muscles  on 
the  degree  of  infection  with  trichinosis.  If  a  reduced  glycogen  content  of  the 
muscle  is  associated  with  an  increased  susceptibility  to  invasion  with  Trichinae, 
an  increased  glycogen  content  which  is  subsequent  to  a  high  carbohydrate  diet 
should  be  associated  with  a  decrease  susceptibility  to  the  infection. 

Five  large  guinea-pigs  were  infected  with  Trichinae,  and  three  of  them  were 
fed  daily  with  15  Gm.  of  dextrose  given  in  the  form  of  a  50  per  cent  solution. 
The  control  animals  were  fed  the  ordinary  laboratory  diet  as  well  as  the  animals 
given  dextrose.  The  latter  animals  were  also  provided  freely  with  water  and 
green  vegetables  to  deal  with  the  active  diuresis  resulting  from  the  ingestion 
of  large  quantities  of  dextrose.  On  the  twentieth  day  of  infection  the  animals 
were  killed,  and  the  masseter  muscles  were  examined  for  Trichinae.  It  was 
found  that  the  disease  in  all  guinea-pigs  had  progressed  to  the  stage  of 
encapsulation  and  that  it  was  impossible  to  enumerate  the  organisms  by  express- 
ing them  as  in  the  other  experiments.  On  the  other  hand,  this  stage  was 
suitable  to  make  direct  counts  in  histologic  sections.  Therefore,  the  total 
number  of  Trichinae  in  a  10  micron  longitudinal  section  through  the  middle  of 
each  masseter  gave  the  following  results : 

IT12— 38  Trichinae 

IT13 — 26  Trichinae J-    Fed    with   dextrose 

IT14— 38  Trichinae 


IT15 — 96  Trichinae \    /-     .     < 

IT16-87  Trichinae }    Controls 


The  results  of  these  two  series  of  experiments  show  a  definite  relation 
between  the  glycogen  content  of  muscle  and  its  susceptibility  to  infection  with 
Trichinae,  but  whether  this  relation  is  causal  or  merely  the  index  of  a  relation 
with  another  factor  which  varies  concomitantly  with  the  glycogen  content  but 
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which  is  the  real  causative  factor  is  a  question  which  the  present  data  do  not 
answer.  The  latter  suggestion  is  probably  the  true  explanation,  because,  while 
it  is  an  interesting  fact  that  the  invasion  of  Trichinae  varies  with  the  glycogen 
content  of  muscle,  it  does  not  explain  the  specificity  of  trichinosis  for  muscle 
tissue.  Glycogen  is  not  specific  for  muscles,  but,  on  the  other  hand,  is  a  widely 
distributed  substance  in  the  body.  If  glycogen  were  the  actual  determining 
factor  in  the  organotropy  of  Trichinae,  one  would  expect  to  find  the  liver 
constantly  infected  because  this  organ  is  the  chief  depot  of  glycogen.  Never- 
theless, Trichinae  are  never  found  here.  Sarcolactic  acid  is  a  substance  that 
is  specific  for  muscles  and  is  the  end-product  of  the  catabolism  of  glycogen  in 
the  muscles.  Besides  lactic  acid,  there  are  a  number  of  other  substances,  such 
as  the  clotting  proteins  and  the  various  so-called  nitrogenous  extractives,  that 
are  chemically  distinct  and  characteristic  for  muscle  tissue.  Any  of  these 
substances  might  well  be  the  attractive  force  responsible  for  the  localization  of 
Trichinae  in  muscle  either  because  of  a  positive  chemotactic  action  or  because 
they  furnish  some  peculiar  nutritive  substance  necessary  for  the  growth  of 
the  parasite. 

November  14,  1927. 


THE     PATHOLOGY     OF     POST-INFECTIOUS     ACUTE 
TOXIC     ENCEPHALITIS     IN     CHILDREN 

R.    R.     GRINKER 

Brains  obtained  post  mortem  taken  from  the  bodies  of  thirteen  children  with 
disorders  clinically  arranged  as  follows  were  studied  microscopically:  (1) 
severe  diffuse  brain  symptoms  and  a  definite  focus  of  infection,  (2)  diffuse 
brain  symptoms  and  a  septicemia  and  (3)  foci  of  infection  and  cachexia  but 
no  neurologic  signs.  In  foci  of  infection  are  included  acute  otitis  media,  pneu- 
monia, acute  pharyngitis,  peritonitis  and  osteomyelitis. 

Grossly,  nothing  characteristic  was  found.  The  brains  were  firm  and  usually 
hyperemic  on  the  surfaces  made  by  cutting.  Microscopically,  all  had  grada- 
tions of  similar  changes.  The  meninges  were  usually  distended  as  if  by  fluid 
and  slightly  thickened  with  connective  tissue.  A  moderate  number  of  infiltrated 
large  histocytes  and  round  cells  were  present.  Many  leukocytic  thrombi  were 
attached  to  the  walls  of  the  veins. 

The  parenchyma  usually  had  a  profound  degenerative  change  in  the  ganglion 
cells.  These  were  swollen,  had  central  chormatolysis,  contained  small  multiple 
cytoplasmic  ringlets,  and  were  undergoing  neuronophagia.  The  glia  cells  were 
diffusely  proliferated,  especially  in  the  deep  white  matter.  Satellitosis  was 
greatly  increased.  Mobile  or  gitter  cells  were  not  found,  and  Hortega  cells 
were  infrequent. 

The  vascular  system  was  severely  damaged.  The  capillary  endothelium  was 
proliferated  so  that  frequently  obliteration  resulted.  The  endothelial  cells  were 
swollen  and  pyknotic.  The  formation  of  new  vessels  was  frequent.  Meso- 
dermal infiltration  of  the  vessels  or  parenchyma  was  not  found. 

The  absence  of  infiltration  by  mesodermal  elements,  the  vascular  prolifera- 
tive changes  and  the  parenchymatous  damage  lead  to  the  conclusion  that 
microbic  invasion  of  the  brain  or  meninges  had  not  taken  place  but  that  a  toxic 
reaction  was  present. 

November  14,  1927. 
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THE     EFFECTS     OF     ROEXTGEX     RAYS     OX     THE 

KIDXEY 

DAVID     A.     WILLIS 

AXD 

ALBERT     BACHEM 

Irradiation  of  the  kidney  produces  a  progressive  degeneration  of  the  tubule, 
with  replacement  b\'  newly  formed  connective  tissue  and  without  signs  of 
regeneration  of  the  broken-down  tube.  The  glomeruli,  in  spite  of  the  marked 
tubular  changes,  remain  practically  unaltered,  their  reduction  in  size  and  dis- 
tortion being  produced  secondary  to  other  changes.  In  the  chronic  glomerular 
nephritis  as  seen  in  man,  the  glomerular  changes  are  primary  and  the  tubular 
changes  secondary.  In  the  irradiated  kidney  this  process  is  exactly  reversed, 
the  tubular  degeneration  being  primary,  this  being  followed  by  scar  tissue 
formation,  obliteration  of  the  capillaries  and  finally  glomerular  atrophy.  The 
contracted  kidney  thus  produced  is  therefore  the  end-result  of  a  nephrosis. 

The  complete  report  will  be  published  in  the  Ainerican  Journal  of 
Roentgenology. 

November  14,  1927. 


CHROXIC     LOCALIZED     STREPTOCOCCUS     LXFECTIOXS 

IX     DOGS 

EXPERIMENTAL      FOCAL      IXFECTIOX 

G.     BERXICE    RHODES 

AND 

CARL     W.     APFELBACH 

From   the  Pathological   Laboratories  of   the  Presbyterian  Hospital  and   the  Xorman   Bridge 
Pathological  Laboratory  of  Rush   Medical   College  of  the   University   of   Chicago 

A  method  for  producing  chronic  abscesses  in  the  spleen  and  sacrospinalis 
muscles  of  dogs,  also  applicable  to  other  parts  of  the  body,  was  described. 
The  principle  underlying  the  method  was  derived  from  the  well  known  fact 
that  foreign  bodies  and  sequestrums  frequently  produce  chronic  infections  in 
man.  A  piece  of  sterile  cancellous  bone  was  immersed  in  ascitic  infusion 
broth,  and  the  latter  was  inoculated  with  the  bacterium  of  choice.  After  from 
twenty-four  to  forty-eight  hours,  the  bone  was  implanted  in  the  body  of  a 
dog.  When  the  spleen  is  used,  the  arteries  to  the  pole  of  the  spleen  in  which 
the  bone  is  implanted  are  ligated. 

A  dog's  spleen  with  two  abscesses,  each  about  2.5  cm.  in  diameter  and  of  one 
and  two  months'  duration,  respectively,  was  demonstrated.  Strcf>tococcus 
hcmolyhciis  had  been  implanted  originally  and  was  isolated  from  both  abscesses 
at  the  death  of  the  dog.  Cultures  of  the  blood  during  life  were  sterile,  although 
the  number  of  leukocytes  fluctuated,  indicating  absorption. 

The  complete  report  was  publi.^hed  in  Jour.  Inf.  Dis.  43:215.   1928. 

DISCUSSION 

E.  R.  Long:  I  am  interested  in  this  method  because  of  the  possibility  of 
causing  localized  infections  in  animals  with  Bacillus  tuberculosis.    Perhaps  focal 
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lesions  such  as  those  of  the  suprarenal  glands  in  patients  with  Addison's 
disease,  and  not  a  generalized  infection,  can  be  produced  experimentally  by 
this  method. 

Dallas  B.  Phemister:  Bullets  healed  into  tissues  remain  quiescent,  but 
with  dead  bone  there  is  always  a  sinus.  This  difference  is  regarded  due  to 
channels  in  bone  harboring  bacteria  which  are  inaccessible  to  the  soft  tissues 
and  are  not  destroyed. 

December  12,  1927.  

LYMPHAXGIO-HEMAXGIOMA     OF     THE     LIVER 
OF     A     DOG 

S.     F.     ARQUIX 

The  tumor  was  found  accidentally  in  an  old  dog,  and  is  reported  because 
of  its  infrequency.  There  seems  to  be  no  other  report  like  it.  A  portion  of 
the  liver  extended  through  an  opening  in  the  diaphragm  into  the  left  thoracic 
cavity.  The  abdominal  portion,  which  was  hyperemic,  was  otherwise  unchanged, 
but  the  thoracic  portion  was  covered  by  dilated  pink  lymph  vessels  from 
0.25  to  2  mm.  in  diameter.  These  lymphatics  extended  downward,  forming 
a  thick  mass  in  the  hepatoduodenal  septum.  The  gallbladder  was  in  the 
thorax,  and  the  surface  also  had  many  dilated  vessels.  The  lymph  glands 
along  the  portal  vein  were  large,  and  were  changed  in  a  similar  way. 

Microscopic  preparations  of  both  portions  of  the  liver  contained  many 
dilated  thin-walled  vessels,  lined  by  endothelium,  filled  with  a  pink  staining, 
homogenous  material,  and  extended  inward  from  the  surface  along  the  porto- 
biliary  septums.  Around  these  vessels  was  a  cellular  mesenchymatous  tissue, 
with  round  or  oval,  darkly  staining  nuclei,  and  a  small  amount  of  cj'toplasm. 
This  tissue  contained  newly  formed  Ij-mph  vessels  and  seemed  to  invade  the 
substance  of  the  liver.  The  blood  vessels  of  the  liver  were  markedly  distended, 
and  increased  in  number. 

DISCUSSION 

E.  F.  HiRSCH  :  Many  years  ago  Dr.  Bassoe  reported  to  this  Society  a  case 
of  true  endothelioma  of  the  chest.  It  was  composed  of  many  capillaries  which 
formed  a  continuous  chain  from  the  axillary  to  the  groin  lymph  glands,  but  it 
had  not  produced  metastases  elsewhere. 

R.  H.  Jaffe  :  I  know  of  a  similar  condition  of  the  arm  in  which  there  were 
many  lymph   channels. 

December  12,  1927.  

MESENCHYMATOUS     TUMORS     OF     THE     LUXG 

I.    PILOT 

Two  chondromas,  a  fibroma,  a  fibromyoma  and  a  fibrosarcoma  occurring 
in   separate   patients   were   reported. 

DISCUSSION 

Dallas  B.  Phemister  :  The  thickenings  along  the  shaft  of  the  bones  have 
been  designated  as  pulmonary  osteo-arthropathy,  or  periosteal  proliferation 
and  occur  with  primary  or  secondary  tumors  of  the  lungs,  bronchiectases  and 
abscesses  of  the  lungs.  Some  mechanical  interference  with  respiration  was 
thought  to  be  the  cause  of  these  changes.    Dr.  Potter,  however,  injected  paraffin 
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into  the  thorax  of  dogs  in  quantities  sufficient  to  cause  a  marked  interference 
with  respiration,   and   in   these  animals  changes   of  the   bones   did   not  occur. 

R.  H.  Jaffe  :  I  wonder  whether  tumors  of  the  king  in  mice  are  associated 
with  such  changes  of  the  bones. 

December  12,  1927.  


THE     LOCATIOX     OF     METASTATIC     TUMORS 
IX     THE     BRAIX 

GILBERT     T.     RICH 

The  results  of  a  study  of  a  brain  containing  twent.v-three  separate  tumors 
were  reported.  The  tumors  were  secondary  to  a  small  round  cell  growth  in 
the  mediastinum  regarded  as  a  sarcoma.  The  tumors  were  measured,  described 
and  charted  in  an  effort  to  determine  the  factors  responsible  for  their  loca- 
tion. Conclusions  from  this  study  and  from  rather  meager  references  to  the 
subject  in  available  literature  were  that  the  distribution  and  structure  of  the 
blood  vessels  favor  location  of  metastatic  tumors  in  the  cortex  and  subcortical 
white  matter. 

December  12,  1927. 


STUDIES     OX     THE     SEDIMEXTATIOX     REACTIOX 

ITS     RELATION'     TO     FIBRIN     AXD     CHOLESTEROL     CONTENT     OF     THE 
BLOOD     AXD     ITS     APPLICATION      IN     TUBERCULOSIS 

M.AX      PIXXER 
K.ATHRYX     KXOWLTOX 

AND 

R.     GREEX     KELLY 

The  complete  report  was  published  in  .Arch.   Path.  5:S10,   1928. 
January  9.  1928. 

FULAIIXAXT     El'llJEMIC     MEXIXGITIS     WITH     DEATH 
IX     XI XE     HOURS 

P.\UL     R.     C.\X.\0.\ 

A  .\  1 ) 

ESMOND    R.     LOXG 

From   the   Dcpartmrtit  of  Pathology,   The   University  of  Chieago 

In  fulminant  epidemic  meningitis  many  patients  die  within  twenty-four  hours, 
and  occasionally,  in  less  than  twelve.  Our  report  deals  with  one  in  the  latter 
group,  and  perhaps  will  throw  some  light  on  the  pathogenesis  of  such  conditions. 
A  survey  of  the  literature  indicates  that  the  earlier  death  occurs  in  these 
instances,  the  less  the  symptoms  arc  characteristically  meningeal  and  the  more 
they  are  the  symptoms  of  a  profound  toxemia.  In  recent  years,  certain  studies 
favor  the  view  that  a  meningococcus  bacteremia  precedes  meningeal  localiza- 
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tion.  This  idea  has  been  particularly  advocated  by  W.  W.  Herrick  (Oxford 
Medicine,  1927). 

The  most  fulminant  illness  of  which  we  are  aware  is  reported  by  Samuel 
Gordon  in  the  Dublin  Quarterly  Journal  of  Medical  Sciences  in  May,  1867,  in 
which  death  occurred  four  and  one-fourth  hours  after  the  onset  of  symptoms, 
with  a  course  similar  to  that  reported  here.  The  necropsy  disclosed  an  early 
meningitis. 

We  record  the  illness  of  a  girl,  aged  4  years  and  5  months,  under  the  care 
of  Dr.  C.  S.  Salmon,  who  first  saw  the  patient  at  7  p.  m.  on  June  18,  1927. 
About  noon  the  child,  apparently  well  throughout  the  morning,  began  to  vomit 
and  complained  of  "stomach-ache "  and  a  severe  headache.  A  week  pre- 
viously she  had  had  a  similar  attack  of  abdominal  pain,  but  no  other 
symptoms,  from  which  she  recovered  and  seemed  well  until  the  present  illness. 
The  child  was  acutely  ill  and  stuporous ;  she  vomited  and  had  a  rectal  tempera- 
ture of  104  F.  Rigidity  of  the  neck  and  Kernig's  sign  were  not  noted,  but  the 
pupils  were  dilated.  Other  abnormalities  were  not  present  except  a  diffuse 
redness  of  the  tonsils.  At  8  p.  m.,  she  had  convulsions  and  at  8:30,  a  marked 
carpopedal  spasm.  The  pupils  were  unequal,  the  right  being  widely  dilated ;  the  skin 
was  dusky  and  the  respiration  of  the  Cheyne-Stokes  type,  but  there  was  no 
rigidity  of  the  neck.  Diffuse  rales  were  heard  in  the  lungs,  and  death  occurred 
at  9  p.  m.  due  to  respiratory  failure,  the  heart  beating  for  some  minutes  after 
respiration  stopped. 

Necropsy  performed  at  9:30  the  following  morning  disclosed  an  early 
seropurulent  meningitis.  There  were  also  petechial  hemorrhages  in  the  serosa 
of  the  small  intestine,  and  larger  hemorrhages  into  the  suprarenal  glands  and 
pancreas.  There  was  edema  of  the  lungs.  The  base  of  the  skull  was  normal. 
Microscopic  examination  revealed,  in  addition,  excessive  numbers  of  poly- 
morphonuclear leukocytes  in  the  entire  capillary  system,  an  acute  focal  myo- 
carditis, a  mycotic  abscess  in  the  cerebellum  and  multiple  microscopic 
hemorrhages  in  the  cerebrum.  On  the  basis  of  these  observations,  the  existence 
of  a  septicemia  was  recognized. 

Stained  preparations  of  the  cerebrospinal  fluid  revealed  many  polymorpho- 
nuclear leukocytes  and  gram-negative  intracellular  and  extracellular,  biscuit- 
shaped  diplococci.  On  blood  agar,  colonies  of  gram-negative  diplococci 
exhibiting  marked  pleomorphism  developed. 

Although  blood  cultures  were  not  made,  the  microscopic  observations 
obviously  justified  the  diagnosis  of  septicemia.  The  question  of  the  relative 
age  of  the  septicemic  lesions  and  the  meningitis  is  not  so  easily  settled.  The 
absorption  in  the  areas  of  acute  interstitial  myocarditis  suggests  an  older  age 
than  nine  hours.  However,  there  had  not  been  any  symptoms  which  could 
be  traced  to  this  condition.  On  the  other  hand,  symptoms  of  toxemia  were 
pronounced.  An  interesting  point  is  the  relation  of  the  abdominal  attack  one 
week  previously  to  the  final  illness.  According  to  the  father,  the  gastro- 
intestinal symptoms  were  the  same  in  the  two  instances.  In  the  meantime, 
however,  she  had  appeared  to  be  normal.  The  only  lesions  of  the  bowel  were 
the  hemorrhagic  spots  to  which  particular  attention  has  been  called  by  other 
observers.  In  this  case  as  in  others  reported,  it  is  possible  that  the  hemorrhage 
into  the  suprarenal  glands  may  have  been  responsible  for  some  of  the  symptoms 
of  collapse. 

This  case  supports  the  view  that  the  septicemia  is  as  important  a  factor  in 
the  fulminance  and  early  death  of  these  patients  as  the  meningitis,  and 
reemphasizes  the  desirability  of  more  study  directed  toward  the  portal  of  entry 
and  early  development  of  acute  meningococcus   infection. 

DISCUSSION 

I.  Pilot:     I  saw  a  case  in  which  death  occurred  in  about  twelve  hours. 
January  9.  1928. 
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METHOD    OF    REPEATED     INTRA-ARTERIAL    SYSTOLIC 

BLOOD     PRESSURE     DETERMINATIONS 

IN     DOGS 

CLYDE    R.    JENSEN 

AND 

CARL    W.    APFELBACH 

From  the  Patkological  Laboratory  of  the  Presbyterian   Hospital  of   Chicago  and  the  Korman 
Bridge  Pathological  Laboratory  of  the  Rush  Medical  College  of  the  University  of  Chicago 

An  apparatus  for  making  repeated  blood  pressure  determinations  in  unanes- 
thetized  animals  was   described. 

The  mercury  manometer  is  a  U-shaped  tube,  with  a  bore  of  1  or  2  mm. 
in  diameter  mounted  on  the  front  of  a  rectangular  box  which  is  open  at  the 
top  and  back.  The  side  arm  connecting  with  a  needle  is  approximately  on  a 
level  with  the  femoral  artery  of  a  dog  tied  to  an  operating  board.  At  the 
upper  end  of  the  same  arm  of  the  U-tube  is  a  stopcock,  the  latter  joining 
the  U-tube  with  a  bottle  containing  a  2  per  cent  solution  of  sodium  citrate. 
This  solution  is  pumped  from  the  bottle  into  the  U-tube  above  the  mercury 
and  out  through  the  needle.  A  metric  scale  is  mounted  on  a  movable  slide 
along  one  side  of  the  U-tube. 

Comparisons  made  between  two  manometers,  one  with  a  cannula  in  the 
femoral  artery,  and  the  other  with  a  22  gage  needle  in  the  same  artery  indicates 
that  the  determinations  made  with  the  apparatus  described  herein  are  usually 
from  2  to  4  mm.  below  those  obtained  with  a  cannula. 

The  complete  report  was  published  in  Arch.   P.\th.  6:99,   1928. 

January  9,  1928. 


DEMONSTRATION     OF     A     LITHOPEDION 
LOUISA     HEMKEN     BACON 

From   the   Norman   Bridge   Pathological  Laboratory  of  Rush  Medical   College  and  the   Surgical 
Service  of  Daniel  Orth  of  the  Columbus  Memorial  Hospital 

The  interest  in  lithopedions  was  at  its  highest  when  Kiichenmeister  (Ueber 
Lithopedion,  Arch.  f.  Geb.  u.  Gyiidk.  17:153,  1881)  published  his  well  known 
classification  in  1881.  Since  then  the  subject  has  become  less  important 
because  laparotomies  are  performed  as  soon  as  the  diagnosis  of  a  ruptured 
ectopic  pregnancy  is  made. 

This  report  concerns  a  patient,  Mrs.  Z.,  aged  55,  who  was  admitted  to  the 
service  of  Dr.  Daniel  Orth  in  the  Columbus  Memorial  Hospital  on  May  31, 
1927,  complaining  of  a  mass  in  the  abdomen.  She  was  extremely  obese,  with 
an  umbilical  hernia  the  size  of  a  lemon,  which  was  easily  reducible.  Below 
and  to  the  left  of  the  hernia  was  a  hard,  slightly  movable  mass,  the  size 
of  a  fist.  The  hernial  sac  was  opened,  the  omentum  freed  from  its  adhesions 
and  a  large,  hard  nodular  mass,  the  size  of  a  grape  fruit  removed.  Its  sole 
attachment  was  to  the  right  broad  ligament.     Recovery  was  uneventful. 

It  was  subsequently  ascertained  that  the  patient  has  seven  healthy  children 
and  had  never  miscarried.  The  menstrual  history  was  normal,  and  the 
menopause  occurred   in   1925. 
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The  formaldehyde  hardened  lithopedion  weighed  549  Gm.  a  month  after 
removal.  It  was  the  shape  of  a  large  kidney.  It  had  been  partially  divided 
into  two  symmetrical  halves  by  a  longitudinal  incision,  the  longest  diameter 
being  11.3  cm.;  the  shortest,  8.7  cm.;  the  maximum  circumference,  35  cm.  and 
the  minimum,  29  cm. 

The  lithopedion  was  of  bony  consistency  with  a  white  glistening  peritoneal 
covering  from  1  to  4  cm.  thick.  Near  the  upper  pole  of  one  side  was  an 
embedded  femur  7.2  cm.  long  and  1.5  and  1  cm.  wide  at  the  extremities.  Above 
it  was  a  loosely  attached  phalanx,  15  by  43  mm.  Beneath  the  femur  another 
one  was  embedded;  it  was  6  cm.  long,  1.4  and  1.2  cm.  wide  at  the  extremities, 
and  5  mm.  wide  at  the  shaft.  Below  this  was  a  region  3  by  1.5  cm.,  of  nine 
small  bony  elevations  from  2  to  3  mm.  in  diameter,  raised  from  1  to  1.5  mm. 
At  the  tip  of  the  upper  pole  was  a  tag  of  omental  fat  5  by  2  cm.  On  the 
other  side,  underneath  the  longitudinal  incision,  was  another  region  with 
similar  elevations. 

At  the  upper  pole  was  a  gap,  2.5  cm.  wide,  from  which  one  of  the  skull 
bones  protruded  for  5  cm.  A  similar  gap  at  the  lower  pole  had  three  ribs 
protruding.  Beneath  these  was  2.5  cm.  of  the  right  tube,  slightly  tortuous, 
with  a  minute  channel  open  throughout. 

When  opened,  one  half  contained  the  fetal  bones  (with  the  exception  of 
the  pelvic  and  long  bones)  and  the  thoracic  and  upper  abdominal  viscera. 
The  right  parietal  bone  was  attached  to  the  outer  covering;  it  was  7  by  6  cm. 
and  0.05  mm.  thick;  the  inner  surface  was  granular  and  studded  with  minute 
calcareous  particles.  The  remaining  inner  part  of  the  outer  coat  was  covered 
with  yellow  skin,  superficial  fascia,  pale,  friable  yellow  fat  and  a  few  muscle 
strands. 

The  other  half  contained  the  pelvic  bones  and  the  large  intestine.  Its 
outer  covering  contained  the  following  bones,  all  variously  placed  in  relation 
to  each  other  and  all  embedded.  They  were  removed.  The  left  humerus  was 
5.3  cm.  long,  4  mm.  wide  in  the  shaft,  1.5  cm.  at  the  condyles;  the  head  was 
missing  (later  found  in  left  glenoid  cavity).  The  right  humerus  was  like  the 
left.  The  scapula  was  2.2  by  1.8  cm.  The  two  radii  and  ulnar  bones  were 
4  cm.  by  3  mm.,  and  5  cm.  by  3  mm.,  respectively.  The  fibulae  were  5  cm. 
long;  the  tibiae  5.1  cm. 

There  w^as  no  skin  on  the  calvarium.  The  diameters  of  the  head  were : 
mento-occipital,  9  cm.;  fronto-occipital,  10.4  cm.;  biparietal,  1.1  cm.;  bitemporal, 
6  cm. ;  suboccipito-bregmatic,  8.1  cm.  The  right  side  of  the  face,  cut  through 
in  the  longitudinal  incision,  had  also  been  compressed  by  the  wall  of  the 
chest.  The  eyes  were  sunken ;  the  nose  and  mouth  were  normal  and  the  ears 
were  absent.  The  parietal  bones  overlapped  the  frontal.  There  were  two 
sets  of  frontal  bones.  The  right  temporal  bone  was  missing;  the  left  was 
1.8  by  1.2  cm.  The  squamous  part  of  the  occipital  was  firmly  embedded  in 
the  neck.     The  dura  was  normal.     The  brain  was  a  red-brown  mushy  mass. 

Strands  of  muscle  fibers  were  in  the  neck.  The  umbilical  cord  was  absent 
because  of  a  transverse  incision  passing  through  at  this  level.  The  super- 
ficial fascia  and  fat  was  5  mm.  on  the  anterior  wall  of  the  chest.  The  peri- 
cardial sac  and  heart  was  the  size  of  a  large  strawberry.  The  right  auricle 
was  15  by  5  mm.;  the  left  17  by  5  mm.;  the  mitral  leaflets  were  2.3  cm.  in 
circumference;  the  tricuspid  1.8  cm.;  the  myocardium  at  the  apex  was 
3   mm.   thick;    it   was   beefy   red.     The   aorta   was    15    mm.    in   circumference. 

The  left  lung  was  15  by  25  by  4  mm. ;  the  right,  35  by  25  by  5  mm.  Both 
were  white  and  grooved  by  pressure  of  the  ribs.  The  surfaces  made  by 
sectioning  were  spongy.  The  trachea  and  bronchi  were  normal.  The  diaphragm 
was  normal. 

The  liver,  stomach  and  small  and  large  intestine  were  tiie  only  recognizable 
abdominal  organs.  The  liver  was  3  by  2.3  cm.  by  4  mm.,  and  pale  green-gray. 
The   stomach    was    smooth-walled    filled    with    a    yellow   mucoid    material ;    its 
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capacity  was  about  10  cc.  The  small  intestine  was  7.2  cm.  long,  1  cm.  in  circum- 
ference and  gray,  smooth  and  glistening.  The  large  bow'el  consisted  of  five 
Joops,  each  2  cm.  long,  1.8  cm.  in  circumference,  the  last  loop  ending  blindly 
in  a  pouch  (rectum).  The  aorta  and  its  branches  w'ere  traced  down  to  the 
inguinal  region,  the  smallest  branches  ending  in  the  fascia.  The  renal  arteries 
could  not  be  found. 

There  was  a  moderate  scoliosis  to  the  left.  Eleven  ribs  were  present  on 
each  side ;  the  upper  five  with  normal  attachments ;  the  lower  six  attached  to 
the  pelvic  bones  and  embedded  in  the  fascia.  The  ribs  were  about  5  cm.  long. 
The  left  scapula  had  retained  its  normal  position.  There  were  no  external 
genitalia.  The  ilium  was  2  by  2.5  cm.;  the  ischium  was  the  size  of  a  small 
hazel  nut. 

Microscopic  Examination. — Sections  of  the  right  tube  were  without  note- 
worthy change.  The  outer  layer  of  the  sac  was  a  vascular  dense  connective 
tissue  network.  Brown  fibers  were  the  only  remnants  of  skeletal  muscles. 
Sections  of  all  the  viscera  consisted  of  a  brown,  ill  defined  staining  material. 

Kiichenmeister  divided  "stone-children"  into  three  classes.  The  lithokelyphos 
in  which  the  placenta  calcified  about  the  mummified  fetus ;  the  lithokely- 
phopedion  in  which  the  fetus  calcifies  at  its  points  of  adhesions  with  the 
placenta  and  the  lithopedion  in  which  the  membranes  are  ruptured  and  the 
smegma  becomes  calcified  about  the  mummified  fetus.  This  author  found 
records  of  twenty-four  lithokelyphoses  occurring  in  women  in  the  thirties  who 
had  borne  several  children;  three  records  of  lithokelyphopedion  in  women  with 
no  preceding  pregnancies  and  eighteen  records  of  lithopedion.  The  shortest 
time  for  carrying  a  stone  child  w-as  two  years,  the  longest  fifty-six  years ;  the 
average  time  is  twenty-three  years. 

Extra-uterine  pregnancy  predisposes  to  the  formation  of  stone  children. 
Young  embryos,  between  2  and  3  months  of  age,  are  absorbed,  as  shown  by 
the  experiments  of  Leopold  (Experimentelle  Untersuchungen  fiber  das 
Schicksal  implantirter  Foten,  Arch.  f.  Geb.  u.  Gyndk.  18:53,  1881),  who  trans- 
planted rabbit  embryos  of  all  ages  into  the  abdominal  cavity.  The  youngest 
were  always  absorbed.  He  succeeded  in  forming  one  lithokelyphopedion,  and  in 
manj'  others  found  the  embryos  much  changed  and  a  coincident  plastic 
peritonitis. 

There  is  always  the  grave  danger  of  fatal  peritonitis  with  decomposition 
and  infection  of  the  fetus.  This  may  occur  at  once  after  rupture  or  many  years 
after  the  lithopedion  has  formed;  the  danger  decreases  as  the  age  of  the  stone 
child  increases. 

Vogt  (Das  Steinkind  von  Weissbach,  Arch.  f.  Gcb.  u.  Gyndk.  115:624,  1922) 
reports  sudden  cessation  of  labor  pains  in  a  patient  whose  abdomen  decreased 
in  size  during  the  following  months.  At  necropsy  many  years  later,  a 
lithokelyphos  was  found   in  the  abdominal  cavity. 

Von  Winckel  (Ueber  die  Missbildungen  von  ektopisch  entwickelten  Friichten 
u.  deren  Ursachen,  Wiesbaden,  1902)  believes  that  10  per  cent  of  ectopic  preg- 
nancies have  some  associated  congenital  malformation,  and  that  the  rupture  is 
a  defensive  reaction  on  the  part  of  nature  to  terminate  the  pregnancy.  The 
lithopedion  is  the  best  protection  for  the  mother,  and  from  statistics  of  Strauss 
(Zur  Casualistik  u.  Statistik  der  Lithopedion,  Arch.  f.  Geb.  «.  Gyndk.  68:730, 
1903),  it  is  the  usual  outcome.  In  a  series  of  7,311  necropsies  he  found  two 
lithopedions,  in  another  of  610,  nine  lithopedions. 

The  symptomatology  varies.  Occasionally  the  patient  does  not  suffer  from 
any  disturbances;  more  often  there  are  signs  of  a  large  tumor,  associated  with 
a  feeling  of  heaviness,  with  rupture  of  the  sac  and  death  of  the  fetus;  peritonitis 
may  develop  from  which  the  patient  slowly  recovers.  Normal  menses  reappear. 
As  a  rule,  conception  does  not  occur  again. 

January  9.  192«. 
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FAT     REPLACEMENT     OF     THE     KIDNEY     IN     CHRONIC 
SUPPURATIVE     PYELITIS 

LOUISA    HEMKEN     BACOX 

AND 

E.     R.    LeCOUNT 

From  the  Norman  Bridge  Pathological  Laboratory  of  Rush  Medical  College  and  the   Urological 
Service  of  Dr.  Vincent  O'Conor  of  the  Washington  Boulefard  Hospital,  Chicago 

Replacement  of  diseased  viscera  and  skeletal  muscle  with  fat  sometimes 
referred  to  as  "\^acat-Wucherung"  by  German  writers  is  not  uncommon.  Its 
occurrence  in  the  kidneys  is  much  more  frequent  than  is  indicated  by  the  few 
references  to  it  in  the  medical  literature.  We  have  found  accounts  of  only 
sixteen  cases,  eleven  by  Godard  (Recherches  sur  la  substitution  graisseuse  de 
rein,  Compt.  rend.  Soc.  de  biol.  2:261,  1859),  including  his  own  report,  and  live 
by  other  writers  (Brown,  W. :  Fatty  Kidney,  Tr.  Path.  Soc.  London  13:131,  1861. 
Rickards,  E. :  Remarks  on  the  Fatty  Transformation  of  the  Kidney,  Brit.  M.  J. 
2:2,  1883.  Whipham :  Case  in  Which  Kidney  Transformed  Into  Fat,  Tr.  Path. 
London  19:261,  1867-1868.  Heath,  C.:  Fatty  and  Atrophied  Kidney,  ibid.  10:199, 
1858-1859.  Ebstein,  W. :  Nierenkrankheiten,  Ziemssen,  H.  v.,  Handbuch  der 
speziellen  Pathologic  und  Therapie,  1875,  vol.  9,  p.  88).  The  disease  is  usually 
unilateral.  In  only  one  of  the  eleven  cases  assembled  by  Godard  were  both 
kidneys  involved.  They  were  so  replaced  by  fat  that  only  a  few  remnants  of 
renal  tissue  remained  and  death  resulted  from  uremia  (Rayer,  M.:  Traite  des 
maladies  des  reins,  Paris,  1841,  vol.  3,  p.  616).  In  the  kidney  studied  by  Heath, 
no  renal  artery,  vein  or  ureter  was  found,  and  the  other  kidney  was  normal. 
With  this  exception,  no  anomalies  have  been  reported  in  these  adipose  kidneys. 

A  calculus  usually  obstructs  the  ureter,  and  pyelitis,  hydronephrosis  or  renal 
stone  may  be  demonstrated  clinically;  or  the  unilateral  disease  may  not  cause 
any  symptoms  and  be  incidental  to  disease  elsewhere  responsible  for  death. 
The  kidney  disappears  by  pressure  atrophy  in  the  usual  way  so  that  only 
scattered  parts  of  the  cortex  remain  in  the  adipose  tissue  in  late  stages.  These 
form  a  shell  about  a  cavity  made  up  of  dilated  pelvis  and  calyces.  The  sac 
contains  pus  varying  widely  in  color  and  consistency.  It  may  be  thin  and  watery 
or  inspissated.  It  seems  more  reasonable  to  regard  the  invasion  of  adipose 
tissue  as  a  compensatory  replacement  than  an  ingrowth  which  causes  disap- 
pearance of  the  renal  parenchyma.  As  the  medullary  pyramids,  columns  of 
Bertini  and  cortex  are  removed  by  pressure  atrophy,  the  fat  takes  their  place, 
growing  in  and  about  the  blood  vessels. 

The  adipose  tissue  normally  abundant  about  the  kidney  usually  does  not 
grow  through  the  capsule,  although  it  is  continuous  at  the  renal  root  with  that 
which  replaces  the  kidney.  The  kidney  thus  retains  its  normal  shape.  In  spite 
of  this  retained  form  and  size,  the  adipose  tissue  is  so  abundant  that  there  has 
been  a  disposition  by  some  observers  to  regard  the  condition  as  lipoma  of  the 
kidney.  We  have  not  found  any  explanation  by  others  and  have  no  suggestion 
to  explain  the  relative  rarity  of  adipose  kidneys.  Chronic  suppurative  pyelitis, 
ureteral  obstruction  and  pressure  atrophy  more  commonly  lead  to  a  sacculated 
kidney  considerably  larger  than  the  normal  kidney  than  to  kidneys  about 
normal  size  or  slightly  smaller  extensively  replaced  by  adipose  tissue.  That 
obesity  and  good  bodily  nutrition  may  contribute  to  the  latter  sequence  is  in 
some   degree    controverted    by   the    presence    of    small    kidneys    or   kidneys   of 
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normal  size  with  the  parenchyma  nearly  all  destroyed  by  chronic  disease  and 
replaced  by  fat  in  markedly  emaciated  bodies  from  which  the  adipose  tissue 
elsewhere  has  completely  or  almost  completely  disappeared. 

We  examined  one  of  the  kidneys  removed  from  a  woman,  aged  39,  in  the 
service  of  Dr.  O'Conor  and  the  late  Dr.  Lounsbury  at  the  Washington  Boule- 
vard Hospital.  She  did  not  give  a  history  of  kidney  disease,  but  an  incom- 
pletely filled  right  renal  pelvis  with  stones  was  found  in  a  pyelogram  and  at 
the  level  of  the  sacro-iliac  joint  the  ureter  was  dilated  and  slightly  tortuous. 
In  the  uncentrifugalized  urine  from  that  side,  there  were  2,000  leukocytes  per 
low  power  field.  The  diagnosis  of  chronic  pyelitis  and  hydronephrosis  was 
made.  The  kidney  was  found  more  adherent  than  usual  at  the  operation; 
recovery  was  uneventful.  After  remaining  in  formaldehyde  for  some  time 
the  kidney  still  weighed  282  Gm.  It  measured  16  by  6  by  5  cm.,  with  the 
contour  of  a  normal  kidney;  the  hilum  was  filled  with  adipose  tissue  6  by 
4  by  2  cm.;  it  was  embedded  all  about  the  ureter  and  vessels.  The  capsule 
was  5  mm.  thick  and  came  away  easily  uncovering  rounded  or  slightly  irregular 
outpouchings  elevated  from  1  to  1.5  cm.  on  both  front  and  back  surfaces.  Those 
in  front  numbered  10  and  were  from  3.5  by  2  cm.  to  10  by  12  mm.  in  diameter. 
There  were  all  easily  indented.  Sectioning  of  the  kidney  as  usual  into  front 
and  back  halves  opened  six  pouches,  all  from  3  to  10  mm.  from  the  outer  surface 
and  continuous  with  others  of  a  similar  size  opening  into  the  dilated  pelvis. 
These  were  dilated  major  and  minor  calyces,  the  largest  being  3.5  by  1  cm.; 
the  smallest,  10  by  5  mm.  Three  of  the  smaller  sacs  contained  friable  brown 
calculi.  There  was  no  trace  of  renal  pyramids.  The  fat  of  the  hilum,  more 
exposed  by  sectioning,  was  7  by  6.5  by  2.5  cm.  continuous  with  the  perirenal 
fat  and  vividly  demarcated.    The  disease  was  least  advanced  at  the  upper  pole. 

A  second  kidney  (service  of  Dr.  O'Conor)  was  from  a  man,  aged  54.  It  was 
the  left  kidney,  and  the  clinical  diagnosis  made  was  a  stone  or  stones  with  a 
stricture  of  the  ureter,  for  the  catheter  passed  only  10  cm.  into  the  ureter.  With 
the  cystoscope  pus  was  seen  oozing  from  that  ureter.  When  the  kidney  was 
removed  a  small  abscess  was  noted  in  the  upper  pole  communicating  with  the 
pelvis.  Subsequently  this  was  found  to  be  one  of  the  dilated  calyces  with  total 
disappearance  of  the  parenchyma  at  that  place. 

The  kidney  was  enlarged,  14.5  by  1  .d  by  4.5  cm.,  and  weighed  480  Gm.  The 
capsule  stripped  easily  and  beneath  it  were  two  patches  of  adipose  tissue,  one 
near  the  upper  pole  4  by  3  cm.,  the  other  on  the  dorsal  surface  9.5  by  5  cm. 
Each  of  these  was  continuous  with  the  fat  about  the  pelvis  and  large  blood 
vessels  at  the  root  of  the  kidney. 

This  fat  in  the  dorsal  half  of  the  kidney  had  replaced  most  of  the  paren- 
chyma. In  the  front  half,  many  of  the  medullary  pyramids  were  almost  entirely 
replaced  by  fat.  The  dilated  calyces  contained  calculi,  the  largest  weighing 
59  Gm. 

A  microscopic  examination  was  made  of  portions  of  each  kidney  after  a 
prolonged  treatment  with  Orth's  fluid,  pieces  tlien  frozen  and  the  sections  thus 
obtained  stained  for  fat  with  sudan  III.  At  the  line  of  junction  of  the  adipose 
tissue  and  remaining  renal  tissue,  we  did  not  find  evidence  of  compression  by 
the  fat.  The  inflammation  at  such  places  was  no  more  marked  than  elsewhere 
and,  in  general,  the  alterations  did  not  differ  from  those  present  when  pyelo- 
phritis  and  calculi  in  the  renal  pelvis  are  unaccompanied  by  ingrown  adipose 
tissue.  The  adipose  tissue  which  had  replaced  the  parenchyma  of  the  kidney 
resembled   normal  adipose  tissue  in  all   particulars. 

January  9,  1928. 
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RHINOSCLEROMA    OF    THE    LARYNX    AND     PHARYNX 
IN     TWO     IMMIGRANTS 

S.    M.    CROWE 

From  the  Norman  Bridge  Pathological  Laboratory  of  the  Rush  Medical  College  of  the  University 
of  Chicago  and  the  Henry  Baird  Favill  Laboratory  of  St.  Luke's  Hospital,  Chicago 

Rhinoscleroma,  a  chronic  granuloma  of  the  upper  respiratory  passages,  is 
common  in  Europe.  Although  it  is  not  common  in  the  United  States,  it  should 
be  considered  as  a  possible  explanation  of  chronic  diseases  of  the  pharynx 
or  larynx,   especially   in  foreigners. 

Watkins  {Surg.  Gyncc.  Obst.  33:47,  1921),  in  a  report  of  rhinoscleroma  of 
the  larynx,  gives  a  careful  review  of  the  disease.  The  condition,  according 
to  Askanazy  (in  Aschoff,  L. :  Pathologische  Anatomie,  Jena,  Gustav  Fischer, 
1923,  vol.  1,  pp.  154-156),  occurs  frequently  in  East  Prussia,  Silesia,  Austria, 
Bohemia  and  Hungar}^  less  often  in  Russian  and  the  Walliser  Alps,  Italy  and 
Central  America,  and  infrequently  in  Western  Germany  and  France.  As 
evidence  of  the  rarity  of  the  disease  in  the  United  States,  Watkins  says  that 
of  a  million  and  a  half  patients  treated  during  thirty  years  at  the  Johns  Hopkins 
Hospital,  only  two  had  rhinoscleroma.  Nearly  all  patients  with  the  disease  in 
this  country  have  been  immigrants.  The  condition  is  said  to  occur  in  persons 
from  15  to  40  years  old  (Ormsby,  O.  S. :  Diseases  of  the  Skin,  Philadelphia, 
Lea  &  Febiger,  1921,  pp.  655-657),  and  especially  in  those  of  the  poorer  classes 
(Beitzke,  H.,  in  Aschof?,   L. :     Pathologische  Anatomie,   1923,   vol.   2,  p.  259). 

There  is  some  difference  of  opinion  as  to  the  relationship  of  the  Bacillus 
of  Frisch  to  rhinoscleroma.  Babes  (in  Kolle-Wassermann :  Handbuch  der 
Pathogenen  Mikroorganismen,  Jena,  Gustav  Fischer,  1913,  pp.  1237-1254)  con- 
siders its  specificity  not  absolutely  proved.  Bailey  (/.  Cutan.  Dis.  37:447,  1919), 
however,  thinks  the  bacillus  is  the  etiologic  factor  in  the  disease,  and  Quast 
(Centralbl.  f.  Baktcriol.  97:174,  1925)  believes  it  must  be  granted  an  important 
role. 

Rhinoscleroma  may  start  in  the  nasopharynx  or  larynx,  according  to  Kauf- 
mann  (Lehrbuch  der  speziellen  pathologischen  Anatomie,  Berlin  and  Leipzig, 
Walter  de  Gruyter  &  Company,  1922,  vol.  1,  pp.  228-229),  and  spread  from 
there  as  painless  nodules  of  characteristic  hardness  to  the  skin  of  the  nose 
and  upper  lip,  to  the  palate,  and  even  to  the  lining  of  the  trachea  and  bronchi 
(Beitzke).  Frequently  a  coryza  of  long  standing  (Toeplitz,  M.,  and  Krcuder, 
H. :  Am.  J.  M.  Sc.  130:81,  1905)  has  preceded  the  onset  of  nasal  obstruction, 
sometimes  with  epistaxis  (Watkins).  The  disease  is  chronic  and,  according  to 
Babes,  swellings  of  twenty  years'  duration  are  not  infrequent.  The  general 
health  is  usually  not  affected  although  emaciation  may  result  from  interference 
with  swallowing  and  breathing.  Growth  into  the  lumen  of  the  air  passages 
may  cause  death  from  suffocation  and  the  likelihood  of  obstruction  may  be 
increased  by  contractions  of  scar  tissue. 

Beitzke  describes  the  scleroma  tissue  as  flat  or  swollen  tumors  of  connective 
tissue  that  are  as  hard  as  cartilage.  They  grow  slowly  and  have  a  slight 
tendency  to  necrosis.  The  new  nodules  consist  of  plasma  cells,  vascular  con- 
nective tissue,  and  large  vesicular  cells  known  as  Mikulicz's  cells  which  fre- 
quently contain  bacilli,  while  the  old  nodules  are  compact  sclerotic  connective 
tissue.  Babes  derives  the  Mikulicz'  cells  from  the  plasma  cells,  and  the  hyaline 
bodies,  also  common  in  the  tissue,  he  derives  from  these  cells  as  well  as  from 
red  blood  cells  phagocytizcd  by  endothelial  cells  and  from  hyaline  changes  in 
the  fused  capsules  of  the  bacilli. 

Watkins  considers  the  microscopic  study  of  a  piece  of  the  tissue  the  only 
certain  method  of  identifying  the  lesions,  but  mentions  as  factors  favoring  the 
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diagnosis  of  scleroma  the  chronicity,  the  absence  of  tissue  destruction  and 
pain,  the  ivory-hardness  of  the  lesion,  and  the  European  nationality  of  the 
patient.  Elbert,  Feldmann.  and  Gerkes  (Centralbl.  f.  Baktcriol.  101:384,  1927) 
consider  the  complement-fixation  reaction  of  great  value,  especially  in  the 
recognition  of  early  or  latent  rhinoscleroma. 

In  1903,  Dr.  D.  \V.  Gray  reported  before  this  Society  a  Bohemian  patient 
of  Dr.  E.  L.  Kenyon's  with  nasal  symptoms  of  six  years'  duration.  The  rhino- 
scleroma  bacillus  was  isolated  in  pure  culture  and  was  demonstrated  in  tissue 
from  the  lesions.  My  report  concerns  the  tissues  from  two  patients,  the  pharynx 
and  larynx  of  one  and  the  larynx  of  the  other.  Both  patients  died  of  respiratory 
obstruction  caused  by  rhinoscleroma. 

Case  1. — J.  K.,  a  Polish  laborer,  aged  30.  was  admitted  to  the  service  of 
Dr.  Friedbergh  at  the  Cook  County  Hospital  in  September,  1912,  with  a  history 
of  difficulty  in  breathing  for  a  year,  which  became  worse  the  six  weeks  before 
admission.  In  one  attack  an  operation  on  the  larynx  had  resulted  in  some 
improvement.  There  was  no  history  of  syphilis.  The  patient  was  emaciated, 
acutely  ill,  and  unable  to  speak  except  in  a  whisper.  Laryngoscopic  examina- 
tion was  unsatisfactory  as  he  could  open  his  mouth  only  about  half  an  inch. 
The  breath  was  foul.  His  breathing  continued  to  be  difficult  and  in  about  twelve 
hours,  just  after  a  low  tracheotomy  had  been  performed,  he  died.  The  clinical 
diagnosis  was  syphilitic  laryngitis.  The  anatomic  diagnosis  at  the  postmortem 
examination  made  nine  hours  later  (E.  R.  LeCount)  was:  Chronic  indurative 
pharyngitis  (rhinoscleroma)  with  marked  pharyngeal  stenosis;  ancient  trache- 
otomy scar ;  recent  low  tracheotomy  wound ;  emaciation ;  passive  hyperemia  of 
the  lungs;  chronic  diffuse  nephritis;  general  passive  hyperemia  of  all  the  abdom- 
inal viscera;  bilateral  fibrous  pleuritis ;  fibrous  adhesions  between  the  liver  and 
the  diaphragm  and  about  the  appendix  vermiformis.  Careful  examination  of 
the  body  during  the  postmortem  examination  did  not  disclose  syphilis. 

The  tissue  preserved  in  formaldehyde  had  a  funnel-shaped  pharynx  about 
4  cm.  long  and  was  rigid  with  fibrous  tissue  about  5  mm.  thick.  The  large  end 
above  was  not  over  2  cm.  in  diameter,  and  the  lower  end,  the  opening  into 
the  larynx  and  esophagus,  was  a  slit.  The  epiglottis  was  sharply  curved  and 
was  embedded  in  the  lymphoid  tissue  at  the  base  of  the  tongue,  lying  in  the 
front  two  thirds  of  a  hard  fibrous  ring  about  9  mm.  in  diameter. 

Histology. — In  microscopic  preparations  the  thickened  wall  of  the  pharynx 
was  made  up  of  heavy  bands  of  fibrous  tissue  with  intervening  masses  of  lymph- 
ocytes and  plasma  cells,  and  these  two  layers,  each  about  0.5  mm.  thick, 
alternated. 

Case  2. — E.  C,  a  laborer,  aged  35,  came  to  this  country  from  Italy  at  the  age  of 
7  years  and  again  at  11,  and  according  to  his  physician.  Dr.  Otto  Kahn,  the  patient 
had  been  hoarse  for  fifteen  years.  He  had  had  syphilis  in  1915,  but  repeated 
treatments  with  mercury  and  arsenic  had  not  improved  his  voice.  His  wife 
thought  the  hoarseness  had  increased  during  the  past  two  years  and  was 
aggravated  by  drinking.  The  larynx  had  never  been  examined.  There  had 
been  a  slight  cough  the  last  two  years,  but  no  noticeable  difficulty  in  breathing 
until  two  days  before  his  death,  when  the  man  choked  while  at  work.  He 
seemed  well  at  home  that  evening.  Finally  he  had  a  fainting  spell  at  work 
and  was  unable  to  breathe.  He  was  blue  when  taken  to  the  physician's  office 
and  died  on  the  way  to  the  hospital.  The  essential  items  of  the  anatomic 
diagnosis  from  the  postmortem  examination  (Edwin  F.  Hirsch)  April  20,  1927, 
about  eighteen  hours  after  death  were :  rhinoscleroma  of  the  larynx  with  marked 
stenosis ;  marked  acute  emphysema  of  the  lungs ;  marked  edema  and  hyperemia 
of  the  lungs;  hyperplasia  of  the  lymphoid  tissue  at  the  base  of  the  tongue; 
scar  of  the  glans  penis;  scar  of  the  lining  of  the  aorta;  fatty  changes  of  the 
lining  of  the  aorta  and  coronary  arteries. 
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The  mucosa  of  the  larynx  was  markedly  thickened  from  the  level  of  the 
aditus  to  that  of  the  vocal  cords,  especially  in  the  vestibule,  where  there  was 
a  triangular  puffy  swelling  about  15  mm.  wide  at  the  base  along  each  aryepi- 
glottic  fold,  the  apexes  directed  medially  so  that  the  swellings  were  in  apposition 
across  the  midline.  These  swellings  were  about  5  mm.  in  maximum  thickness. 
In  the  mucosa,  just  anterior  to  the  interarytenoid  notch,  was  an  irregular, 
elevated  mass  about  1  cm.  in  diameter  and  5  mm.  thick.  Between  the  mass  and 
the  swelling  in  the  vestibule  two  thick  folds  projected  touching  each  other 
across  the  midline  and  completely  closing  the  lumen  of  the  larynx.  Beneath 
were  other  smaller  folds,  two  of  which  were  the  thickened  ventricular  folds 
closing  over  the  glottis  and  making  it  difficult  to  see  the  vocal  cords.  The 
larynx  was  opened  by  a  median  cut  along  the  posterior  wall.  The  opening  of 
the  glottis  was  firmly  closed  by  the  thickened  vocal  cords. 


%^m. 


Fig.  1. — Section  of  the  rhinoscleroma  tissue;  X  590.  There  are  many  plasma 
cells  and  lymphocytes  and  two  clusters  of  hyaline  bodies.  Phosphotunstic-acid 
hematoxvlin  stain. 


Histology. — In  sections  from  two  places  in  the  larynx  the  stratified  squamous 
epithelium  was  intact;  beneath  it  was  a  coarse  meshwork  of  collagenic  fibrous 
tissue,  and  between  the  meshes  were  many  plasma  cells  and  lymphocytes  with 
a  few  leukocytes  and  mast  cells.  There  were  occasional  large  cells  with  finely 
lined  cytoplasm  and  small  dark  nuclei,  Mikulicz  cells.  In  cells  similar  to 
these  and  in  plasma  cells  and  free  in  the  tissue  spaces  were  hyaline  bodies 
varying  from  the  size  of  a  plasma  cell  to  smaller  than  a  red  blood  cell,  some- 
times singly  and  sometimes  in  clumps  (fig.  1).  The  cellular  layer  was  from 
1  to  2  mm.  thick.  Beneath  it  was  dense  vascular  wavy  fibrous  tissue  with  many 
plasma  cells  and  lymphocytes.  The  fibrous  tissue  extended  into  the  muscle 
in  thick  bands  between  the  shrunken  fibers.  In  some  crevices  in  the  epithelium 
as  well  as  in  some  of  the  ducts  of  the  many  mucous  glands  in  the  sections 
were  masses  of  short,  thick,  gram-negative  bacilli,  but  none  were  found  any- 
where in  the  deeper  layers  of  the  tissue. 
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Rhinoscleroma  was  not  suspected  during  life  in  either  patient,  nor  was  the 
rhinoscleroma  bacillus  ever  demonstrated.  Both  patients  were  foreigners,  and 
one  had  been  in  this  country  for  twenty-four  years.  In  one,  symptoms  had 
been  present  at  least  a  year,  in  the  other  for  fifteen  years.  One  died  of 
respiratory  obstruction  after  rather  rapid  aggravation  of  the  condition  when 
otherwise  he  was  apparently  w^ell ;  the  other,  after  a  more  prolonged  period 
of  difficult   respiration  and  emaciation. 

DISCUSSION 

P.  Cannon  :  What  recent  literature  is  there  on  immunologic  tests  for  the 
specificity  of  the   Bacillus   of  Frisch? 

B.  C.  Crowell  :  How  are  the  lesions  of  the  second  patient  differentiated 
from  syphilis? 

R.  H.  Jaffe:  Lesions  like  those  in  the  larynx  and  pharynx  occur  around 
the  bronchi.     Were  these  noted? 

S.  M.  Crowe  :  Positive  complement-fixation  tests  with  the  patient's  serum 
are  reported.  The  presence  of  Mickulicz'  cells  and  hyaline  bodies  are  distinc- 
tive in  the  lesions  of  the  second  patient.  No  lesions  were  found  along  the 
bronchi. 

February  13,  1928.  


CHICKEN-BONE    PERFORATION     OF    THE    ESOPHAGUS 

WITH    BACTERIAL    EROSION    OF    A    LEFT 

BRONCHIAL     ARTERY 

EARL    O.    LATIMER,     M.S. 

AND 

J.     D.    WILLEMS,     M.D. 

From   the  Henry   Baird  Favill   Laboratory   of  St.    Luke's   Hospital,   Chicago 

Trauma  of  the  esophagus  which  causes  a  laceration  sufficiently  deep 
to  penetrate  at  once  the  large  arteries  of  the  thorax,  or  which  by  initiat- 
ing an  infection  of  tissue  eventually  opens  a  channel  into  the  lumens  of 
these  vessels,  has  been  reported  from  time  to  time.  Because  of  the 
protection  ofifered  by  its  deepseated  position,  violence  from  the  outside 
causing  a  rupture  of  the  esophagus  into  the  vessels  mentioned  is  rare. 
The  damage,  then,  which  results  in  such  perforations  usually  occurs 
from  the  inside  of  the  esophagus  and,  except  in  all  instances  in  which  it 
is  secondary  to  some  disease  such  as  carcinoma  or  to  mechanical  lacer- 
ation in  surgical  manipulation,  as  in  passing  an  instrument,  is  caused 
by  the  swallowing  of  some  firm,  rough  or  sharp  object.  It  is  commonly 
designated  as  "fish  bone"  or  "chicken  bone"  injury. 

We  will  describe  such  a  laceration  of  the  esophagus  which  initiated 
a  bacterial  infection  of  a  tracheobronchial  lymph  gland  and  eventually 
led  to  the  erosion  of  a  left  bronchial  artery  and  fatal  hemorrhage  into 
the  esophagus.    A  careful  review  of  reports  fails  to  disclose  an  instance 
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in  which  a  bronchial  artery  is  involved  in  such  a  lesion.  Poulet/  in  1880, 
collected  thirty-three  reports  of  perforations  of  the  esophagus  and  blood 
vessels  caused  by  some  foreign  body.  In  only  two  cases  was  the  perfor- 
ation caused  directly  by  swallowing  of  the  foreign  body.  All  the  others 
were  caused  by  bacterial  erosion  of  the  blood  vessel  wall.  Poulet 
grouped  them  according  to  the  blood  vessels  involved  as  follows : 

Aorta    17 

Carotid  artery, 

left    3 

right   1 

Superior  vena  cava    2 

Inferior  thyroid  artery   1 

Right  coronary  vein  (small  coronarj'  vein) 1 

Hemiazygos  (demiazygos)  vein  1 

Right  subclavian  vein   (abnormal)    1 

Esophageal   artery    1 

Pulmonary   artery 1 

Unknown  arteries  (no  autopsies)    4 

Among  the  foreign  bodies  included  are  fish  bones,  a  needle,  a  coin  and 
false  teeth. 

Paul  Krause  -  reported  the  case  of  a  sailor,  aged  22,  who  entered 
a  hospital  with  the  diagnosis  of  bronchial  catarrh.  While  in  the  hos- 
pital, he  vomited  blood  several  times  and  then  died.  There  were  two 
ulcers  of  the  esophagus,  both  of  which  had  perforated  it,  and  one 
extended  into  the  arch  of  the  aorta.  The  laceration  in  the  arch  of  the 
aorta  was  about  5  mm.  in  diameter,  and  a  fragment  of  bone  was  found 
in  the  infected  tissues  around  the  esophagus.  Krause  also  reviewed 
the  literature  but  since  his  inaugural  dissertation  is  somewhat  inaccessi- 
ble the  reports  between  1877  and  1897  are  here  included. 

Aschenborn  ^  described  the  symptoms  of  a  boy,  aged  16,  who 
swallowed  a  hard  piece  of  bread  and  shortly  afterward  had  severe  pains 
in  the  region  of  the  esophagus  and  the  epigastrium.  His  fever  was  high 
and  the  condition  was  diagnosed  as  mediastinitis.  Following  several 
severe  attacks  of  hematemesis  he  died.  A  long  tear  was  found  in  the 
esophagus  four  fingerbreadths  above  the  cardiac  orifice  of  the  stomach. 
Lying  across  the  esophagus,  at  the  level  of  the  tear,  was  a  threaded 
needle  with  its  point  projecting  backward  into  the  descending  portion  of 
the  thoracic  aorta. 

Stetter  *  observed  a  sailor,  aged  26,  who  swallowed  a  fish  bone.  An 
attempt  was  made  to  force  the  bone  into  the  stomach.     On  the  fifteenth 
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day  he  had  a  violent  hemorrhage  from  the  mouth  and  died.  The  bone 
was  found  in  the  esophagus  at  the  level  of  the  bifurcation  of  the  trachea. 
An  ulcer  of  the  esophagus  had  eroded  the  aorta,  making  an  opening 
1.5  mm.  in  diameter  into  the  thoracic  portion  of  the  vessel,  2.5  cm. 
below  the  origin  of  the  left  subclavian  artery. 

Barkow's  ^  patient,  a  boy,  aged  15,  swallowed  a  fish  bone.  A  few 
days  later  he  had  severe  hematemesis  thought  to  be  due  to  the  perforation 
of  a  large  gastric  artery,  and,  accordingly,  the  right  gastro-epiploic 
artery  was  ligated.  Repeated  attacks  of  hematemesis  occurred,  and  he 
died  five  weeks  after  tlie  accident.  Although  the  fish  bone  was  not 
found  during  the  postmortem  examination,  there  was  a  hole  in  the 
middle  third  of  the  esophagus  and  in  the  descending  portion  of  the 
thoracic  aorta. 

Oliver  '^  observed  a  woman,  aged  40,  who  died  from  a  violent 
hematem.esis  ten  days  after  swallowing  a  fish  bone.  Three  ulcers  of  the 
esophagus,  one  of  them  communicating  with  the  thoracic  portion  of  the 
aorta,  were  demonstrated  in  the  postmortem  examination. 

Rudiger's  '  patient,  a  woman,  aged  56,  swallowed  a  chicken  bone. 
She  died  during  a  severe  attack  of  hematemesis.  A  piece  of  bone  was 
found  piercing  the  esophagus  and  the  aorta. 

Turner  ^  reported  four  patients  in  his  own  care.  One,  a  child,  aged 
4  years,  had  swallowed  a  coin  two  years  previously.  A  short  time  after 
this  patient  came  to  his  attention,  a  large  quantity  of  blood  was  vomited 
and  death  occurred.  The  coin  was  found  in  the  esophagus  opposite  the 
left  bronchus.  The  esophagus  was  ulcerated,  and  an  infection  had 
eroded  the  vessel  just  beyond  the  origin  of  the  left  subclavian  artery. 
The  second  patient,  a  man,  aged  54,  swallowed  a  fish  bone  and  died 
five  days  later.  The  bone  was  demonstrated  projecting  into  the  aorta. 
The  third  patient,  a  man,  aged  40,  died  seven  days  after  eating  rabbit 
meat.  A  perforation  of  the  esophagus  and  the  aorta  was  demonstrated. 
The  fourth,  a  man,  aged  22,  died  on  his  way  to  the  hospital.  A  bone 
was  found  perforating  the  esophagus  and  the  aorta. 

Taylor's  "  patient  five  days  prior  to  entering  the  hospital  swallowed 
a  fish  bone.  On  the  day  of  admission  to  the  hospital,  she  had  two 
severe  attacks  of  hematemesis ;  on  the  following  day,  she  had  two  more 
attacks,  and  died.    The  fish  bone  was  found  projecing  through  the  wall 


5.  Barkow.  W.  F.  G. :     Inaug.  Diss.,  Kiel.  1895. 

6.  Oliver:     Brit.  M.  J.  1:954,  1909. 

7.  Riuligcr,  R.:     Wicn.  klin.  Wchnschr.  22:1066.  1909. 

8.  Turner:     Lancet  178:1335,  1910. 

9.  Taylor,  C.  J.:     Brit.  ^r.  T.  1:1207.  1913. 


31 

of  the  esophagus  and  there  was  a  ragged  wound  in  the  aorta  at  the 
obhterated  end  of  the  ductus  arteriosus. 

Chiari  ^"  reported  two  cases.  A  woman,  aged  28,  died  after  repeated 
attacks  of  hematemesis  thought  to  be  due  to  pulmonary  tuberculosis. 
Two  ulcers  of  the  esophagus  were  found  during  the  postmortem  exami- 
nation. One  of  the  ulcers  had  eroded  the  wall  of  the  esophagus  and  led 
into  tissues  infiltrated  with  an  exudate.  This  lesion  further  communi- 
cated with  the  thoracic  portion  of  the  aorta  at  the  level  of  the  fourth 
intercostal  arteries  by  means  of  an  opening  in  the  aortic  wall  3  mm. 
wide.  A  broken  safety  pin  and  a  bent  hairpin  were  found  in  the 
ileum.  The  second  patient,  a  man,  aged  47,  swallowed  a  bone.  Several 
attempts  were  made  to  pass  an  esophageal  sound,  and  each  time  blood 
was  returned.  Six  days  later,  an  attempt  to  pass  a  sound  was  followed 
by  severe  hematemesis  and  death.  A  wound  of  the  esophagus  at  the 
level  of  the  incisura  interarytaenoidea  was  found  during  the  postmortem 
examination.  The  wound  communicated  with  the  aorta  1.5  cm.  below 
the  origin  of  the  left  subclavian  artery. 

Christopherson's  ^^  patient  entered  the  hospital  because  of  "some- 
thing lodged  in  the  throat."  On  the  eighth  day  he  vomited  a  large 
quantity  of  blood ;  the  next  day  he  died  following  another  emesis  of 
a  large  quantity  of  blood.  An'  ulcer  of  the  esophagvis  was  found 
adherent  to  the  descending  portion  of  the  thoracic  aorta  in  the  vicinity 
of  the  bifurcation  of  the  trachea.  TKe  ulcer  had  also  eroded  the  wall 
of  the  aorta.  Christopherson  considered  the  probability  of  the 
esophageal  ulcer  being  due  to  typhoid  fever  which  the  patient  had  had 
six  years  before. 

Beal  ^-  reported  the  case  of  a  woman,  aged  60,  who  was  found 
lying  in  a  pool  of  blood.  During  the  succeeding  twenty-four  hours 
she  vomited  bright  red  blood  but  did  not  present  symptoms  suggesting 
that  it  came  from  the  lungs.  She  complained  of  severe  pain  in  the 
precordial  region  that  radiated  down  the  left  arm.  She  died  after 
several  attacks  of  hematemesis.  A  mass  the  size  of  a  fist  was  demon- 
strated just  above  the  base  of  the  heart  in  the  postmortem  examination. 
In  the  wall  of  the  esophagus  opposite  the  arch  of  the  aorta  was  a  small 
irregular  hole  one  fourth  inch  (6  mm.)  in  diameter.  This  hole  was 
filled  with  a  blood  clot  continuous  with  a  large  blood  clot  in  the 
esophagus.  The  opening  led  into  the  mass  in  the  mediastinum.  In  the 
arch  of  the  aorta  was  a  small  opening  one  eighth   inch    (3  mm.)    in 
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diameter,  and  one  and  one  half  inches  (3.75  cm.)  to  the  left  of  the 
great  vessels  of  the  neck.  This  opening  led  into  the  same  infected  tissue 
as  did  the  hole  in  the  esophagus. 

Seiffert  ^^  observed  a  woman,  aged  48,  who  had  swallowed  a  small 
bone;  an  attempt  had  been  made  to  force  it  into  the  stomach.  More 
than  a  week  later  she  died  with  an  acute  anemia.  A  focal  purulent 
mediastinitis  and  a  perforation  of  the  esophagus  and  the  descending 
portion  of  the  thoracic  aorta  at  the  level  of  the  origin  of  an  intercostal 
artery  were  found  at  autopsy. 

Cramer's  ^*  patient,  a  man,  aged  57,  swallowed  a  bone  and  some  time 
later  died  of  a  severe  anemia.  A  perforation  of  the  esophagus  and  the 
aorta  was  demonstrated  after  death. 

Doria  ^^  made  a  postmortem  examination  on  the  body  of  a  woman, 
about  30  years  old,  whose  clothes  were  spotted  with  blood  that  flowed 
from  the  mouth,  the  nostrils  and  the  anus.  The  stomach  was  dis- 
tended with  a  huge  blood  clot.  There  was  a  perforation  of  the  postero- 
lateral wall  of  the  arch  of  the  aorta  toward  the  esophagus.  The  opening 
was  about  3  mm.  in  diameter,  was  round  and  had  regular  edges.  There 
was  not  any  inflammation  around  the  opening.  At  the  corresponding 
portion  of  the  esophagus  was  a  perforation  of  its  wall,  and  partly  rest- 
ing in  it  was  a  triangular  fragment  of  bone  2.5  cm.  long  with  two 
sharp  edges.  It  was  evident  from  the  esophageal  ulceration  that  the 
bone  had  been  there  for  a  few  days.  The  family  reported  that  the 
woman  had  not  felt  well  for  several  days,  and  two  days  before  death 
a  physician  was  summoned  because  of  blood-stained  sputum  and 
vomitus. 

Bostanier  ^°  observed  a  patient  whose  disease  was  diagnosed  as  a 
defect  of  the  heart  and  a  lesion  of  the  brain.  There  was  found,  after 
death,  besides  multiple  hematogenous  abscesses,  a  fish  bone  perforating 
the  left  atrium  of  the  heart.  The  bone  probably  was  swallowed  and 
perforated  the  esophagus  and  the  pericardial  sac  before  perforating  the 
heart.    The  pericardial  sac  was  empty,  and  death  was  due  to  septicemia. 

Massa's  ^^  patient,  a  man,  aged  26,  swallowed  a  piece  of  bone  which 
caused  dysphagia  and  pain.  A  sound  was  passed  down  the  esophagus 
and  this  treatment  was  followed  by  the  vomiting  of  blood  at  intervals. 
A  severe  anemia  resulted,  and  while  he  was  being  transferred  to  the 
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hospital  he  vomited  an  enormous  clot  of  blood  and  the  bone.  After  a 
few  days  in  the  hospital  his  general  condition  improved  and  the  hemor- 
rhage stopped.  On  the  tenth  day,  contrary  to  orders,  he  ate  solid  food; 
this  again  initiated  the  hemorrhages,  and  he  died  on  the  fourteenth  day. 
A  mass  of  granulation  tissue  about  the  size  of  a  pea  was  found  in  the 
lining  of  the  anterior  wall  of  the  esophagus  at  the  level  where  the 
arch  of  the  aorta  passed  into  the  descending  portion.  In  the  center  of  the 
granulation  tissue  was  an  erosion  of  the  esophagus,  and  a  sound  passed 
through  this  opening  entered  the  lumen  of  the  aorta  through  the  mouth 
of  a  posterior  mediastinal  artery.  The  tract  communicating  between  the 
esophagus  and  the  aorta  extended  from  below  upward. 

Schlemann  ^*  reported  several  instances  of  foreign  bodies  in  the 
esophagus  which  resulted  in  erosion  of  the  esophageal  wall  and  the  wall 
of  the  common  carotid  arteries  and  the  internal  jugular  veins. 

REPORT     OF     CASE 

A  woman,  aged  47,  was  admitted  to  St.  Luke's  Hospital  on  a  stretcher  because 
of  hematemesis,  syncope  and  pain  in  the  epigastrium  and  under  the  sternum,  all 
of  which  had  been  present  for  several  days.  The  epigastric  distress  was  prac- 
tically constant  and  radiated  upward  under  the  sternum  and  to  the  back.  The 
blood  vomited  was  dark  red  and  in  clots.  She  had  not  noticed  black  stools. 
There  was  a  marked  pallor  of  the  mucous  membranes  of  the  mouth,  and  a 
marked  tenderness  at  the  xiphoid  process  and  along  the  left  costal  margin. 
A  few  rales  were  heard  at  the  base  of  each  lung.  The  red  cells  of  the  blood 
numbered  2,400,000,  and  the  leukocytes  24,000  per  cubic  millimeter,  and  the  hemo- 
globin content  was  55  per  cent,  the  temperature  100  F.,  the  pulse  rate  88  and  the 
respirations  20.  During  the  night  she  had  a  severe  hematemesis,  became  cyanotic 
and  dyspneic  and  died  quickly,  nine  hours  after  entering  the  hospital.  A  provi- 
sional diagnosis  of  gastric  hemorrhage  due  to  carcinoma  or  a  ruptured  esophageal 
varix  was  made,  but  she  was  not  in  the  hospital  a  sufficient  time  for  satisfactory 
observation  and  study,  nor  was  an  adequate  history  obtained.  Later,  a  friend 
stated  that  ten  days  before  entering  the  hospital  the  woman  had  swallowed  a 
chicken  bone. 

The  essential  details  of  the  postmortem  examination  (Edwin  F.  Hirsch)  were 
as  follows : 

Anatomic  diagnosis:  foreign  body  (chicken  bone  [?])  laceration  of  the  wall  of 
the  esophagus;  acute  suppurative  inflammation  of  the  regional  tracheobronchial 
lymph  glands;  thrombosis  and  erosion  of  a  left  bronchial  artery;  mural  thrombus 
of  the  aorta  at  the  orifice  of  an  eroded  left  bronchial  artery;  blood  clot  of  the 
esophagus ;  huge  blood  clot  in  the  stomach ;  marked  anemia ;  obturating  throm- 
bosis of  a  second  left  bronchial  artery;  edema  and  emphysema  of  the  lungs; 
calcified  fibrous  nodule  (healed  tuberculosis!?])  of  the  right  lung;  marked 
scoliosis  of  the  spine;  deformity  of  the  sternum  and  costal  cartilages;  hyperemia 
of  the  lining  of  the  sigmoid  portion  of  the  colon ;  fatty  changes  of  the  lining  of 
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the  aorta  and  of  the  common  ihac  arteries ;  right  pyelo-ureteritis  and  cystitis- 
cystica;  stricture  of  the  right  ureter;  ptosis  and  hydronephrosis  of  the  right 
kidney;  retention  cysts  of  the  lining  of  the  cervix  uteri;  subserous  and  intramural 
fibromyomas  of  the  uterus ;  small  cysts  of  the  ovaries ;  partially  ossified  costal 
cartilages ;  long-since  absent  teeth  (thirty-two)  ;  carbon  pigmentation  of  the 
lungs  and  the  tracheobronchial  lymph  glands ;  slight  fibrous  changes  of  the  leaflets 
of  the  aortic  and  the  tricuspid  valves;  superficial  abrasions  of  the  skin  of  the 
right  arm  (two)  ;  multiple  pigmented  moles  of  the  skin  of  the  front  of  the  trunk; 
old  vaccination  scar  of  the  skin  of  the  left  arm ;  striae  albicantes  of  the  skin 
of  the  abdomen  ;  bilateral  hallux  valgus ;  left  intersigmoid  fossa ;  persistent  valve 
of  the  coronary  sinus ;  slight  fenestration  of  the  leaflets  of  the  aortic  and  the 
pulmonic  valves. 

The  aorta  was  5  cm.  in  circumference  in  its  thoracic  portion.  Opposite  the 
origin  of  the  left  subclavian  artery  and  2.4  cm.  distal  to  it  was  an  old  slightly 
puckered  scar,  1.2  cm.  in  diameter,  representing  the  old  aortic  opening  of  the 
ductus  arteriosus.  On  the  anterior  wall  of  the  aorta,  on  a  level  with  this  scar, 
was  an  opening,  2  mm.  in  diameter,  with  irregular  and  slightly  everted  edges  on 
one  side  and  smooth  edges  on  the  other  side  opening  into  a  left  bronchial  artery 
from  which  protruded  a  dark  brown  mural  thrombus  6  mm.  long  and  4  mm.  wide 
and  thick.  On  the  same  level  and  2  mm.  to  the  right  of  this  opening  was  the 
mouth  of  a  second  bronchial  artery,  an  elliptic  transverse  slit  3  by  2  mm.  There 
were  slightly  fatty  changes  of  the  lining  of  the  aorta,  more  marked  in  the 
abdominal  portion,  but  not  involving  more  than  10  per  cent  of  the  lining.  There 
was  bright  red  clotted  blood  in  the  esophagus,  and  on  the  posterior  wall  at  the 
level  of  the  bifurcation  of  the  trachea  and  8  mm.  above  the  level  of  the  thrombus 
in  the  aorta  was  a  perforation  of  the  mucosa.  It  was  a  diamond-shaped  slit  with 
its  longest  dimension  1.2  cm.  directed  longitudinally,  and  3  mm.  at  its  widest 
part.  A  probe  passed  into  this  led  into  a  necrotic  encapsulated  mass  of  lymphoid 
tissue  just  below  the  bifurcation  of  the  trachea,  and  then  entered  the  aorta 
through  the  mouth  of  the  first  mentioned  left  bronchial  artery  along  side  of  the 
thrombus. 

The  mass  of  tissue  between  the  esophagus  and  the  aorta  was  8.4  cm.  long, 
3.2  cm.  wide  and  1.2  cm.  thick.  It  was  gray-black,  soft  and  necrotic  in  the  central 
three  fourths,  while  along  the  periphery  it  was  firm  black  tissue  like  a  carbon 
pigmented  lymph  node  with  a  fibrous  capsule  about  1  mm.  thick.  Along  side  of 
this  fibrous  capsule  was  embedded  a  branch  of  the  azygos  (  ?)  vein  and  in  the 
black  lymph  gland  tissue  were  small,  fibrous,  gray-white  masses  from  1  to  2  mm. 
in  diameter.  From  the  orifice  of  the  left  bronchial  artery,  partly  occluded  by  a 
thrombus,  extended  a  tubelike  structure  2  mm.  long  and  3  mm.  in  diameter 
(a  portion  of  the  left  bronchial  artery)  into  the  necrotic  mass.  The  other  left 
bronchial  artery  was  entirely  occluded  by  a  thrombus ;  the  mouth  of  this  vessel 
was  1  mm.  in  diameter.  The  tear  in  the  esophagus  also  opened  into  the  necrotic 
mass.  There  was  thus  a  direct  connection  between  the  openings  in  the  esophagus 
and  the  aorta  through  the  necrotic  tissue. 

The  amount  of  fluid  and  clotted  blood  in  the  stomach  recovered  and  weighed 
was  950  Gm.  The  lining  of  the  stomach  was  covered  with  a  thick,  tenacious 
fluid  stained  with  blood.  When  this  was  removed  there  was  a  gray,  normally 
smooth,  finely  pitted  surface  in  ail  parts.     Ulcers  and  erosions  were  not   found 
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in  the  lining  of  the  bowel ;  dark  brown  blood  was  present  in  the  lumen.  Tarry 
fecal  material  was  present  in  the  rectum. 

Streptococcus  hemolyticus  and  Staphylococcus  pyogenes  alius  were  isolated 
from  the  tracheobronchial   lymph  node. 

In  histologic  preparations  of  the  necrotic  tracheobronchial  lymph  gland  only 
a  small  remnant  oi  lymphoid  tissue  was  observed.  The  remainder  was  necrotic 
and  was  invaded  extensively  by  masses  of  polynuclear  leukocytes. 

SUMMARY 

An  account  is  given  of  a  traumatic  laceration  of  the  esophagus  by 
a  chicken  bone  (?);  this  injury  initiated  a  bacterial  infection  of  a 
tracheobronchial  lymph  gland  which  eventually  led  to  an  erosion  of  a 
left  bronchial  artery  with  fatal  hemorrhage  into  the  esophagus. 

February  13,  1928. 

SPLENIC     .MYCOSIS 
R.     H.    JAFFE,     M.D. 

AXD 

L.     R.     HILL,     M.D. 

From   the   Department   of  Pathology,    University  of  Illinois  and   the   Uihlein   Memorial 
Laboratory  of  the  ■  Grant  Hospital  of   Chicago 

In  recent  years  attention  has  been  called  by  numerous  investigators 
to  the  occurrence  in  certain  spleens  of  peculiar  yellowish-brown,  firm 
nodules  located  in  the  trabecles.  They  are  spherical  or  irregular  in  shape 
and  vary  in  size,  some  being  just  visible  to  the  naked  eye,  and  others 
having  a  diameter  of  several  millimeters.  By  fusion,  larger,  infarct-like 
areas  may  result.  The  color  of  these  nodules  is  formed  by  deposits 
of  different  kinds  of  pigments,  most  of  which  contain  iron.  One  pigment 
is  of  special  interest.  It  is  a  light  yellowish-green  and  forms  branched 
trabecles  which  resemble  shrubs  or  bushes.  The  pigment  is  embedded 
with  sclerosed  connective  tissue  and  thickened  elastic  fibers,  and  is  also 
taken  up  by  foreign  body  giant  cells.  In  some  nodules  the  pigmentation 
is  combined  with  calcification.  The  whole  area  is  surrounded  by  recent 
hemorrhages. 

These  iron  nodules  were  first  described  by  Gandy  in  1905.  who 
observed  them  in  the  spleen  of  a  patient  with  biliary  cirrhosis.  Later 
studies,    especially    those    by    Christeller    and    Puskepellis,^    Eppinger,^ 


1.  Christeller,  E.,  and  Puskepellis,  M.:     Virchows  .Arch.  f.  path.  Anat    250: 
107,  1924. 

2.  Eppinger,  H. :     Die  hepato-lienalcn  Erkrankungcn,  Berlin,  Julius  Springer, 
1920. 
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Hennings,"  Klinge,^  Kraus,'  Lubarsch/'  Rotter,"  Schuppisser  ^  and 
Siegmund,^  dealt  with  the  microscopic  structure  of  the  nodules  and 
with  the  microchemical  reactions  of  the  pigments.  The  yellowish- 
green  trabecles  have  also  been  seen  outside  the  spleen,  by  Lubarsch 
in  an  ovary  and  by  Schuppisser  in  an  adenomatous  goiter. 

The  spleens  which  contain  the  intratrabecular  areas  of  siderosis  are 
often  markedly  enlarged,  but  in  some  instances  they  are  smaller  than 
the  normal  organ.  They  have  been  observed  in  cases  of  hemolytic 
jaundice  (Eppinger,  Christeller  and  Puskepellis,  Oberndorfer  and 
Siegmund),  Banti's  disease  (Siegmund),  syphilis  (Hennings  and 
Christeller  and  Puskepellis),  atrophic  cirrhosis  of  the  liver  (Eppinger), 
portal  thrombosis  and  other  disturbances  of  the  portal  circulation 
(Christeller  and  Kraus),  leukemia  (Kraus  and  Aschoff)  and  Hodgkin's 
disease  (Schuppisser). 

Gamna  ^^'  thought  that  the  spleens  with  the  nodules,  the  color  of 
which  he  compared  with  tobacco  leaves,  represent  a  new  type  of 
splenomegaly  belonging  to  the  specific  granulomas.  The  etiology  of 
this  granuloma  is  unknown.  He  suggested  the  name  "siderotic  spleno- 
granulomatosis,"  and  was  particularly  interested  in  the  giant  cells. 

French  investigators  recently  advanced  a  new  explanation  of  the 
iron  nodules.  Xanta,  Pinoy  and  Gruny,"  studying  a  form  of  anemia 
with  splenomegaly  which  is  common  among  the  younger  men  of  Algiers, 
believed  that  this  disease  is  caused  by  a  fungus.  The  large  spleens  con- 
tain the  siderotic  areas  in  which  Nanta  and  his  co-workers  found 
1)ranched  and  segmented  filaments  besides  various  undetermined  micro- 
organisms. The  filaments  are  light  green,  contain  iron  and  are,  accord- 
ing to  Xanta, ^-  the  mvcelia  of  a  higher  fungus.  Fructification  organs, 
too.  are  present,  suggesting  an  aspergillus.  This  suggestion  has  been 
confirmed  by  cultures  made  from  the  spleens,  which,  in  several  cases, 
have  yielded  an  aspergillus.  in  particular  a  sterigmatocystis  (type 
Xanta).     By  injecting  cultures  of  this  fungus  into  rabbits.  Pinoy  and 
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Nanta  ^^  produced  an  acute  lethal  infection,  with  abscesses  in  the  kidneys 
and  necrotic  hyperemic  lesions  in  the  spleen.  Nanta,  therefore,  called  the 
iron  nodules  mycotic  tubercles  and  spoke  of  a  splenic  mycosis.  He 
found  the  fungus  in  90  per  cent  of  the  cases  of  Algerian  splenomegaly. 

Shortly  after  the  publication  of  the  papers  by  Nanta  and  his  associ- 
ates, Emile-Weil,  Gregoire  and  Flandrin  ^*  reported  that  the  splenic 
mycosis  is  not  restricted  to  Algiers  but  is  also  common  in  France.  They 
confirmed  the  essential  observations  demonstrating  the  fungus  in  seven 
of  sixteen  cases  of  splenic  anemia.  The  spleens  were  as  large  as  they 
are  in  leukemia  and  showed  the  brownish  nodules  in  varying  numbers. 
In  the  nodules,  mycelia,  organs  of  fructification  and  large  spores  were 
seen  surrounded  by  much  dense  connective  tissue.  Many  foreign  body 
giant  cells  were  present.  The  clinical  picture  of  these  cases  was  that 
of  hemolytic  jaundice  or  of  Banti's  disease.  Most  of  the  patients 
showed  a  tendency  to  bleed.  There  were  five  males  and  two  females. 
The  age  in  five  cases  was  between  15  and  24  years  and  in  two  cases 
about  50. 

Askanazy  ^°  reported  that  he  had  once  seen  mycelia-like  structures 
in  the  smears  obtained  from  the  spleen  of  an  anemic  infant.  This 
observation  was  brought  back  to  his  mind  when  he  studied,  together  with 
Schweizer,^*^  the  spleens  of  five  patients  with  Egyptian  splenomegaly. 
These  spleens,  too,  often  showed  the  siderotic  nodules  with  the  mycelia 
of   a   fungus.     He  and  Weil  used  the  term  "mycotic  splenomegaly." 

An  etiologic  explanation  of  the  obscure  cases  of  splenic  anemia  is  of 
great  importance  and  calls  for  an  immediate  reinvestigation.  It  will  be 
shown  in  this  report  that  the  observations  of  the  French  and  Swiss 
authors  are  correct  with  regard  to  the  occurrence  of  higher  fungi  in  the 
spleen  in  human  beings.  It  is  doubtful,  however,  whether  one  is  justi- 
fied in  speaking  of  a  disease  entity,  of  a  mycotic  splenomegaly  which 
leads  to  anemia,  because  the  fungi  apparently  are  found  in  various 
pathologic  conditions,  and  patients  with  splenic  anemia  but  no  fungi  in 
the  spleen  are  seen,  in  whom  the  condition  cannot  be  distinguished  from 
those  cases  with  positive  evidence. 

CASES     OF     SPLENIC     ANEMIA     IN     ADOLESCENCE 

During  the  last  year  we  had  the  opportunity  to  study  three  spleens 
which  had  been  removed  from  three  white  young  men  with  a  clinical 
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picture  similar  in  many  respects  to  that  described  by  Xanta,  Pinoy  and 
Gruny  and  by  Emile-Weil,  Gregoire  and  Flandrin.  Hemorrhagic  diath- 
esis, however,  was  not  observed.  Dr.  Birch  will  discuss  the  clinical 
aspect  of  these  cases  elsewhere. 

Two  of  the  patients  were  14  and  one  was  15  years  of  age.  The  family  his- 
tories contained  nothing  of  importance.  The  three  boys  were  born  in  the  middle 
western  part  of  the  United  States,  where  they  had  spent  their  lives,  except  one 
who  had  been  in  Italy  for  six  months.  They  had  passed  through  the  common 
infectious  diseases  of  childhood  such  as  measles,  scarlet  fever,  whooping  cough 
and  chickenpox.  The  symptoms  dated  back  for  from  three  months  to  five  years. 
Two  of  the  patients  had  repeated  attacks  of  severe  abdominal  pains  accompanied 
by  vomiting,  fever  and  headache.  One  of  the  boys  reported  that  at  the  time  of 
the  attacks  his  face  was  a  peculiar  reddish  brown.  In  the  third  case  the  symp- 
toms had  developed  gradually,  consisting  of  progressing  weakness,  shortness  of 
the  breath  after  exertion  and  sharp  pains  in  the  upper  part  of  the  abdomen.  The 
clinical  examination  showed  the  boys  to  be  pale  and  poorly  nourished,  with  large 
abdomens.  Swelling  was  seen  in  the  lymph  glands  of  the  neck,  axilla  and  groin. 
The  liver  was  palpable,  its  lower  margin  being  felt  from  2  to  4  fingerbreadths 
belcw  the  costal  margin.  The  spleens  were  large  and  hard.  Of  the  laboratory 
evidence,  a  negative  Wassermann  reaction,  normal  coagulation  time  of  the  blood 
and  normal  fragility  of  the  erythrocytes  were  of  special  note.  The  bilirubin 
content  of  the  serum  was  distinctly  increased.  The  erythrocytes  numbered  about 
3,700,000.  There  was  a  more  or  less  pronounced  leukopenia  (from  3,000  to 
6,000  white  cells  per  cubic  centimeter.  In  differential  counts,  from  42  to  54 
per  cent  of  the  cells  were  found  to  be  neutrophil  granulated  leukocytes,  from  39 
to  51  per  cent  lymphocytes  and  from  2  to  3  per  cent  monocytes.  In  two  cases, 
eosinophil  leukocytes  were  absent,  while  in  the  third  case  they  mounted  to  7 
per  cent.    All  three  patients  seem  to  have  been  benefited  by  the  splenectomy. 

The  spleens  will  be  described  separately,  because  they  show  important 
differences. 

Cask  1. — Spleen. — The  organ  weighed  278  Gm.  and  measured  11^  by  3 
by  914  cm.  The  capsule  was  thickened  and  the  surface  was  grayish  red.  The 
consistency  was  that  of  the  normal  organ.  On  cutting,  the  pulp  was  found  to 
be  deep  grayish  red.  The  follicles  were  distinct,  round,  grayish-white  nodules, 
about  1  mm.  in  diameter.  They  were  surrounded  by  a  dark  red  line.  The 
trabecles  were  seen  as  fine  gray  lines.  Some  of  them  contained  small,  reddish- 
brown  patches. 

In  microscopic  sections,  the  sinuses  stood  out  distinctly  and  were  filled  with 
erythrocytes,  lymplioid  cells  and  granulocytes.  The  sinuses  about  the  follicles 
were  dilated  and  packed  with  red  cells.  The  lining  endothelium  was  swollen  and 
bulged  into  the  lumen.  In  the  cords  the  reticulum  was  not  increased.  There  were 
numerous  cells  with  an  indistinct  cytoplasm  and  oval  nuclei  that  contained  a 
scanty  chromatin  net.  Between  these  cells  were  found  erythrocytes,  many 
eosinophil  leukocytes  and  a  few  myelocytes,  with  an  oxyphilic  granulation. 

The  follicles  were  large  and  were  composed  of  three  distinct  layers.  There 
was  a  large  germinal  center  of  lymphoblastic  type,  an  intermediary  zone  of  small 
lymphocytes  and  an  outer  zone  of  larger  lymphoid  cells.  In  this  zone  erythrocytes 
were  seen  lying  free  between  the  other  cells.  A  few  of  the  follicles  were  almost 
completely  destroyed  by  hemorrhages. 
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The  trabecles  were  of  normal  thickness.  Many  of  them  contained  hemor- 
rhages, and  the  free  red  cells  pushed  apart  the  bundles  of  connective  tissue  fibers 
and  the  elastic  fibers.  Most  of  the  erythrocytes  were  well  preserved.  Between 
them  were  a  small  number  of  flat  and  branched  cells  filled  with  iron  granules. 
There  were  many  newly  formed,  narrow  capillaries,  with  a  distinct  endothelium 
which  crossed  the  hemorrhagic  areas. 

The  arteries  appeared  unchanged.  The  veins  were  dilated,  and  the  hemor- 
rhages were  found  in  their  vicinity.  The  endothelium  of  the  veins  often  was 
swollen  and  vacuolated.     The  neuclei  stained  pale. 

Liver  (piece  from  the  lower  margin  of  the  left  lobe). — Thin  strands  of  fibrillar 
connective  tissue  extended  from  the  periportal  septums,  which  were  thickened.  These 
strands  partly  encircled  the  acini.  The  liver  cells  were  filled  with  glycogen. 
Many  of  them  had  two  or  three  nuclei.  The  portal  capillaries  were  narrow  and 
the  Kupffer  cells  were  enlarged.  There  were  areas  in  which  the  structure  of  the 
liver  was  greatly  altered.  Irregular  groups  of  liver  cells  were  separated  by  dense 
accumulations  of  polymorphonuclear  leukocytes.  In  these  accumulations,  liver 
cells  with  a  narrow  rim  of  cytoplasm  could  be  seen.  The  groups  of  liver  cells 
did  not  show  central  veins  and  there  was  not  any  arrangement  of  the  cells  to 
cords.  Most  of  the  liver  cells  were  filled  with  pigment.  There  were  smaller  and 
larger,  dark  grayish-brown  granules  and  homogenous,  dark  green  casts.  These 
casts  often  transversed  the  cells  or  ended  near  the  nucleus  with  a  nodular  thick- 
ening. Around  the  casts  there  was  an  unstained  space.  Single  liver  cells  were 
large  and  their  nuclei  were  pale.  The  intercellular  bile  capillaries  were  filled  with 
dark  green  material,  but  they  were  not  much  distended.  The  portal  capillaries 
were  narrow,  and  the  Kupffer  cells  contained  dark  brown  pigment. 

In  this  case,  cultures  on  Sabouraud  agar  were  made  from  the  spleen  imme- 
diately after  the  operation.     They  remained  sterile  for  over  six  weeks. 

Case  2.— Spleen. — The  spleen  weighed  425  Gm.  and  its  diameters  were  16  by  5 
by  6  cm.  The  surface  was  smooth  and  grayish-white,  with  small  grayish-red 
depressions.  It  was  of  firm  consistency.  Cutting  revealed  a  grayish-red  pulp, 
with  numerous  small  and  slightly  elevated,  light  yellowish-brown  areas,  sur- 
rounded by  a  dark  red  zone.  The  smallest  of  these  areas  could  be  seen  only 
with  the  aid  of  a  magnifying  glass,  the  largest  had  a  diameter  of  1  mm.  These 
areas  were  most  numerous  near  the  surface.  The  follicles  could  be  distinguished 
from  the  areas  because  their  color  was  grayish  white.  They,  too,  showed  a 
peripheral  red  zone    (fig.  1). 

Together  with  the  spleen  an  aberrant  spleen  had  been  removed.  It  had  a 
diameter  of  28  mm.  and  was  softer  than  the  main  organ.  The  pulp  was  dark  red 
and  contained  a  single,  firm,  yellowish-white  nodule,  2  by  3  mm.  in  diameter.  At 
the  hilus  of  the  main  organ  a  group  of  firm,  dark  ycHowisIi-red  lymph  glands  was 
found.     They  measured  from  7  to  20  mm. 

The  histologic  picture  of  this  spleen  showed  a  marked  fibrosis  of  the  pulp 
and  pronounced  changes  in  the  trabecles.  We  will  describe  the  nodule  in  the 
aberrant  spleen  first  because  the  changes  there  were  most  advanced.  The  nodule 
had  a  calcified  center  and  resembled  an  old  healed  tubercle.  The  center  was 
surrounded  by  a  thick  fibrous  capsule  with  a  few  small  nuclei.  Toward  the  periph- 
ery the  tissue  became  more  cellular,  and  the  bundles  of  collagenous  tissue  took  the 
basic  stain.  There  were  groups  of  dark  brown  iron  granules,  free  and  inside  of 
wandering  cells.  A  few  thick  threads  stood  out  distinctly.  They  were  4  microns 
thick,  had  a  double  contour  and  were  light  green.     They  ended  with  a  sharp  line 
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and  did  not  have  any  connection  with  the  surrounding  tissue.  They  gave  an 
intensive  iron  reaction  and  were  branched.  In  one  place  a  branched  thread  was 
seen  extending  into  a  large  giant  cell  with  vesicular  nuclei  having  deeply  stained 
nucleoli  (fig.  2).  Here  and  there  was  found  a  spherical  body  measuring  from 
10  to  15  microns  in  diameter.    It  showed  a  highly  refractive  peripheral  membrane. 


I'ig.  I  (case  2). — Spleen  i<\  p;ilKiit  willi  juvenile  splenic  anemia,  .i  indicates 
enlargement  of  outlined  section  of  spleen;  1,  iron  nodules  connected  with  trabeclcs ; 
2,  follicles,  both  surrounded  by  hyperemic-hemorrhagic  zones.  The  difference  in 
the  color  between  the  nodules  and  the  follicles  cannot  be  brought  out  well  in  a 
reproduction  in  black  and  white. 


Such  a  body  occasionally  formed  the  end  of  a  thread  (fig.  3").  The  color  was 
yellowish  brown  or  light  yellowish  green.  In  sections  stained  for  iron  the  bodies 
appeared  a  deep  blue. 
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The  nodules  in  the  main  organ  revealed  similar  changes.  There  were  branched 
and  segmented  threads  and  spherical  bodies  giving  the  iron  reaction.  Calcification 
vfas  not  observed.  The  pulp  which  surrounded  the  nodules  was  packed  with 
erythrocytes. 

From  this  spleen  an  aspergillus  was  obtained.  It  grew  on  Sabouraud  medium 
in  two  weeks,  and  resembled  an  aspergillus  fumigatus. 

Lymph  Glands. — These  glands  had  wide  sinuses  filled  with  swollen  and 
desquamated  endothelial  cells,  some  of  which  contained  red  blood  cells  or  iron 
pigment.  The  Ij-mphatic  tissue  was  reduced  to  narrow  strands  in  which  follicles 
were  hardly  discernible.  In  the  medullary  portion  plasma  cells  and  eosinophil 
leukocytes  were  present. 


Fig.  2. — A  branched  thread  (1)  entering  a  foreign  body  giant  cell  (2)  with 
many  vesicular  nuclei  (3).  Magnification,  X  1,000.  Fixation  in  Zenker-Maximow 
fluid;  staining  after  Giemsa. 


Case  Z.—Splccn.—Tht  organ  was  much  enlarged  but  had  retained  its  normal 
shape.  It  weighed  1,315  Gm.  The  surface  was  pearl  gray,  with  small,  depressed, 
dark  red  areas.  In  the  middle  of  the  convex  surface  a  deep,  yellowish-brown 
depression,  20  mm.  long  and  7  mm.  broad,  was  seen.  The  organ  cut  with 
difficulty  and  showed  a  cut  surface  which  was  fleshlike  in  appearance  and  dark 
reddish  gray.  Follicles  could  not  be  seen.  The  trabecles  were  distinct  and  from 
0.5  to  1  mm.  thick.  Scattered  over  the  cut  surface  oval,  dark  yellowish-brown 
areas  were  found.  They  measured  from  0.5  to  2  mm.  in  diameter,  and  were  con- 
nected with  the  trabecles.  They  were  slightly  elevated  and  felt  harder  than  the 
pulp.  On  a  section  made  through  the  largest  longitudinal  diameter,  sixteen  such 
areas  were  counted.  They  were  most  numerous  near  the  capsules.  .\n  incision 
made  through  the  depression  on  the  surface  showed  a  deep  red  hemorrhage  into 
the  pulp,  with  several  confluent,  deep  reddish-brown  and  grayish-white  patches. 
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There  was  an  aberrant  spleen  which  was  softer  than  the  main  organ  and 
showed  distinct  malpighian  bodies.  The  yellowish-brown  nodules  were  not  found. 
There  was  a  group  of  enlarged  and  dark  reddish-gray  lymph  glands. 

Microscopic  examination  of  the  pulp  showed  a  marked  fibrosis  which  was 
most  pronounced  near  the  capsule  and  the  trabecles.  The  cords  contained  accumu- 
lations of  plasma  cells  and  eosinophil  and  neutrophil  leukocytes  and  myelocytes. 
The  granulocytes  were  most  numerous  in  the  vicinity  of  the  malpighian  bodies. 
Eosinophil  leukocytes  and  myelocytes  predominated.  The  malpighian  bodies 
were  large  and  showed  a  differentiation   into  three  layers. 


\ 


Fig.  3. — A  thread  terminating  in  a  spherical  body  with  double  contoured  mem- 
brane.   Magnification,  X  800.    Technic  same  as  in  figure  2. 


The  yellowish-brown  areas  consisted  of  a  dense,  fibrillar,  basement  substance. 
Some  of  the  fibrils,  especially  in  the  periphery,  stained  deeply  with  basic  dyes. 
The  elastic  fibers  were  often  fused  together  and  formed  thick,  tortuous  bands. 
Many  of  these  bands  and  bundles  were  covered  with  fine,  dustlike,  iron  granules. 
There  were  large  deposits  of  deep  brown  iron  granules  and  of  granules  which 
were  lighter  brown  and  did  not  give  the  iron  reaction.  Interlaced  with  the 
collagenous  fibers  one  found  peculiar  trabecular  structures  which  were  not  con- 
nected with  them.  In  preparations  stained  with  hemalaun-cosin  they  appeared 
light  yellowish  green  which  in  places  passed  over  into  deep  blue.  In  Giemsa 
sections  the  picture  was  colorful,  the  trabecles  appearing  in  different  shades  from 
light  yellowish  green  to  deep  sky  blue.  Where  the  trabecles  lay  loosely  they 
revealed  lateral  branches  (fig.  4).  Their  thickness  amounted  to  4  microns. 
Many  trabecles  showed  a  double  contoured  membrane  which  was  more  refractive 
than  the  central  portions.     There  was  a  distinct  segmentation.     In  the  peripheral 
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parts  of  the  nodules  were  found  thin,  branched  filaments  which  extended  into  the 
surrounding  pulp.  They  were  only  2  microns  thick,  and  gave  a  positive  iron  reac- 
tion, as  did  the  thicker  threads.  There  were  also  many  of  the  spherical  bodies 
which  were  described  in  the  first  case.  Threads  as  well  as  bodies  were  often 
seen  inside  of  huge  foreign  body  giant  cells. 

The  arteries  which  were  located  in  the  iron  nodules  had  a  thickened  intima. 
Their  elastica  interna  was  broken  up  into  several  laj-ers  and  covered  with  iron 
granules.  In  the  media  branched,  light  green  trabecles  were  present  which  formed 
a  wreath  around  the  lumen  and  sent  branches  toward  the  lumen  and  toward  the 
periphery.     The  pulp  adjacent  to  the  nodules  was  rich  in  red  blood  cells. 


Fig.  4. — 1  indicates  branched  mycelium;  2.  granules  of  hemosiderin.  Magnifi- 
cation, X  800.    Technic  same  as  in  figure  2. 

Many  trabecles  contained  hemorrhages.  There  were  numerous  flat  macro- 
phages loaded  with  iron,  and  newly  formed  capillaries,  but  the  light  green 
trabecles  were  not  seen.  The  hemorrhages  were  located  near  dilated  veins  with 
a  swollen  and  partly  desquamated  endothelium.    The  arteries  appeared  unchanged. 

SIDEROSCLEROTIC     NODULES     IN     THE     SPLEEN     IN     PATIENTS 
WITH     SICKLE    CELL    ANEMIA 

Nodules  identical  in  their  macroscopic  and  microscopic  appearance 
with  those  just  described  were  found  in  three  cases  of  sickle  cell  anemia 
in  colored  boys,  aged  6,  8  and  16  years.  These  cases  have  been  reported 
elsewhere.  The  two  younger  boys  died  from  tuberculosis,  while  the  third 
patient  succumbed  to  a  severe  icterus,  following  an  injection  of  arsphen- 
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amine  for  secondary  syphilis.  The  spleens  contained  the  brown  nodules 
with  many  light  yellowish-green,  branched  and  segmented  trabecles  and 
thinner  filaments.  The  spherical  bodies,  too,  were  present.  Large 
multinucleated  protoplasmic  masses  surrounded  these  structures  (fig.  5). 
In  these  cases,  however,  the  spleen  was  not  at  all,  or  only  a  little, 
enlarged.  In  the  syphilitic  boy  it  weighed  150  Gm.,  while  in  the  two 
tuberculous  children  it  weighed  only  10  Gm.  In  the  later  cases  it  con- 
tained tubercles. 

SIDEROSCLEROTIC     NODULES     IN     A     TUBERCULOUS     SPLEEN 

Several  years  ago  one  of  us  (R.  H.  J.)  performed  an  autopsy  on  a 
white  man,  aged  Zl ,  who  had  died  from  tuberculous  meningitis.  There 
was  a  severe  tuberculosis  of  the  urinary  tract  and  a  diffuse  caseation  of 
both  suprarenals.    There  was  a  solitary  tubercle  in  the  cerebellum.    The 


Fig.  5. — Siderotic  nodule  in  spleen  of  patient  with  sickle  cell  anemia  ;  1  indicates 
mycelium ;  2,  structures  resembling  fructification  organs ;  3,  foreign  body  giant 
cells ;  4,  calcified  mass  without  structure.  ^lagnification,  X  400.  Technic  same 
as  in  figure  2. 

spleen  weighed  750  Gm.  and  contained,  besides,  numerous  caseated 
tubercles,  a  few  opaque  and  yellowish-white  areas  the  size  of  a  pin- 
point. The  microscopic  picture  was  puzzling,  and  the  sections  were 
filed  away  for  later  study.  Comparison  of  this  case  with  the  cases  of 
si)lenic  anemia  and  sickle  cell  anemia  revealed  that  the  underlying 
changes  were  almost  identical,  the  only  difference  being  that  the  thick 
threads  were  calcified  and  showed  a  less  intensive  iron  reaction.  There 
were  single,  foreign  body  giant  cells  containing  the  spherical  bodies. 
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COMMENT 

Are  the  yellowish-green,  branched  and  segmented  threads  and  the 
spherical  bodies  in  the  iron  nodules  of  the  spleen  mycelia  of  an  asper- 
gillus,  with  their  fructification  organs,  as  emphasized  by  Xanta  and 
Weil  and  their  associates,  or  are  they  peculiar  forms  of  an  iron  pigment 
as  have  been  described  by  the  majority  of  the  earlier  investigators  ? 
The  most  important  fact  favoring  the  French  investigators'  conception 
is  the  positive  cultures.  It  seems,  however,  that  different  types  of 
Aspergillus  may  lead  to  the  formation  of  the  iron  nodules.  While 
Nanta  and  Pinoy  obtained  a  fungus  which  belongs  to  the  sterigmato- 
cystis  nidulans,  type  Nanta,  Weil,  Chevallier  and  Flandrin  described 
Eiirotinm  amstclodami.  The  fungus  cultivated  in  one  of  our  cases 
resembled  Aspergillus  fumigatus.  Weil  said  that  the  structures  in  the 
sections  are  so  typical  that  they  do  not  leave  any  doubt  about  their 
nature,  even  in  cases  in  which  the  cultures  have  been  negative.  Indeed, 
the  branched  and  segmented  threads  with  the  double  contour  and  the 
even  thickness  resemble  a  mycelium  more  than  anything  else.  The 
finer  filaments  in  the  periphery  of  the  nodules  often  can  be  followed 
over  a  long  distance,  and  their  branching  is  most  striking.  The  reason 
why  the  mycelia  have  not  been  recognized  as  such  by  previous  investi- 
gators is  apparently  the  difficulty  to  stain  them  in  sections  as  long  as  they 
are  not  covered  with  iron  or  calcium.  The  later  changes  may  obscure 
their  structure.  For  demonstrating  the  fungus  in  sections  we  recom- 
mend the  Giemsa  staining  of  Zenker  fixed  material.  Most  of  the  threads 
appear  bright  blue  on  a  purple  background,  and  even  the  parts  which 
do  not  take  the  stain  stand  out  distinctly. 

The  identification  of  spherical  bodies  with  fructification  organs  is 
more  difficult.  In  our  cases,  the  bodies  did  not  have  the  phialides  and 
the  crowns  of  gonidia  which  one  is  accustomed  to  see  in  the  cultures. 
There  are  two  possibilities.  Either  the  heads  of  the  fungus  do  not 
develop  gonidia  when  growing  in  tissues  or  the  latter  have  been 
destroyed  in  the  course  of  regressive  changes,  since  the  heads  are  often 
covered  with  layers  of  iron  and  calcium  salts.  In  aspergillosis  of  the 
lung,  typical  fructification  organs  are  found,  which,  however,  are  absent 
in  the  rare  cases  of  aspergillosis  of  the  stomach.  That  the  spherical 
bodies  in  the  iron  nodules  belong  to  the  fungus  is  indicated  by  the  fact 
that  the  threads  often  terminate  into  them.  The  possibility  that  some 
of  the  bodies  are  huge  spores,  as  suggested  by  Weil,  also  must  be 
considered,  but  this  question  cannot  be  answered  from  the  picture  seen 
in  microscopic  sections. 


46 

The  iron  nodules  containing  the  fungi  develop  from  intratrabecular 
hemorrhages.  Xanta  thought  they  were  derived  from  the  follicles. 
Hemorrhages  into  the  follicles  occur,  but  they  are  rare  compared  to 
those  in  the  trabecles.  Kraus  explained  the  intratrabecular  hemorrhages 
by  a  destruction  of  the  wall  of  the  veins,  while  Christeller  and  Puske- 
pellis  emphasized  degenerative  changes  of  the  arteries,  and  Eppinger 
spoke  of  rupture  of  the  blood  vessels.  Hennings  was  not  able  to  find 
such  ruptures,  nor  did  we.  The  degenerative  changes  of  the  arteries 
are  present  only  in  the  fully  developed  nodules,  while  they  are  absent 
from  the  recent  hemorrhages.  It  seems  more  likely,  therefore,  that 
they  are  secondary  to  an  invasion  of  the  wall  of  the  arteries  by  the 
fungus.  The  extravasated  blood  is  found  around  the  veins  in  the 
peripheral  parts  of  the  trabecles.  The  veins  of  the  spleen  do  not  have 
a  wall  of  their  own.  They  are  endothelial  lined  tubes  in  the  trabecles 
(Schaffer).  Degenerative  changes  of  their  endothelium,  together  with 
an  increase  of  the  intravenous  pressure,  will  be  sufficient  to  permit  red 
cells  to  ooze  out  from  the  lumen  into  the  surrounding  tissue.  The 
increase  of  the  intravenous  pressure  is  indicated  by  the  engorgement  of 
the  pulp  with  blood  and  by  the  dilatation  of  the  veins.  Degenerative 
changes  of  the  endothelium  of  the  veins  were  observed  repeatedly  in 
our  cases. 

The  extravasated  blood  cells  break  down  and  iron  pigment  is  taken 
up  by  histiocytes.  There  is  not  any  difference  from  the  picture  seen 
in  hemorrhages  in  other  organs.  The  hemorrhages  are  transformed  to 
the  yellowish-brown  nodules  when  an  aspergillus  settles  in  this  area. 
A  mycelium  develops,  and  it  absorbs  the  iron  liberated  from  the 
erythrocytes,  as  do  the  connective  tissue  fibers  and  the  elastic  membranes. 
Thus,  the  mycelium  assumes  a  yellowish-green  color  and  gives  the 
microchemical  reactions  from  which  Kraus  concluded  that  the  threads 
are  deposits  of  iron  phosphates.  Branches  of  the  mycelium  may  invade 
the  adjacent  pulp  and  may  break  into  the  wall  of  the  arteries,  the 
intima  of  which  becomes  thickened.  Fructification  organs  develop,  but 
according  to  our  opinion,  remain  rudimentary. 

Compared  to  the  pathologic  changes  produced  by  the  aspergillus  in 
other  organs  there  is  little  reaction  to  the  fungus  in  the  trabecles  of  the 
spleen.  The  connective  tissue  proliferates  and  later  becomes  sclerotic. 
There  are  a  few  cellular  accumulations  composed  of  lymphocytes, 
eosinophil  cells,  mast  cells  and  plasma  cells.  Giant  cells  appear  often, 
forming  huge  protoplasmatic  masses  with  many  vesicular  nuclei  which 
have  distinct  nucleoli.  They  engulf  the  mycelium  and  the  fructification 
organs  or  their  remnants.     The  iron  incrustation  later  is  followed  by 
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calcification,  and  fungus  and  sclerosed  connective  tissue  finally  may 
fuse  together  to  a  structureless  mass,  the  origin  of  which  can  no  longer 
be  recognized. 

Apart  from  the  siderotic  nodules,  the  spleens  do  not  show  character- 
istic changes.  There  is  a  fibrosis  of  the  pulp,  while  the  follicles  remain 
intact.  There  is  an  important  difference  from  the  Banti  spleen  in 
which,  according  to  Banti  himself,  the  fibrosis  starts  in  the  follicles. 
There  are  small  areas  of  granulopoiesis  in  the  pulp.  Single  normoblasts 
and  bone  marrow  giant  cells  may  be  found. 

It  has  already  been  said  that  the  brown  nodules  are  not  typical  of  a 
certain  disease,  but  that  they  have  been  observed  in  different  pathologic 
conditions.  The  exactness  with  which  they  have  been  described  and 
depicted  by  the  earlier  authors  varies  greatly,  but  there  can  be  little 
doubt  that  identical  structures  have  been  seen  in  leukemia,  Hodgkin's 
disease,  syphilis,  hereditary  hemolytic  jaundice,  cirrhosis  of  the  liver, 
old  anemic  infarcts,  etc.  In  addition,  we  found  them  in  splenic  anemia, 
in  sickle  cell  anemia  and  in  tuberculosis  of  the  spleen.  Nanta,  too, 
mentions  that  the  fungus  occasionally  is  found  in  hemolytic  jaundice. 
Banti's  disease  and  syphilis. 

The  occurrence  of  the  mycotic  nodules  in  hemolytic  jaundice  and  in 
sickle  cell  anemia,  both  of  which  conditions  are  hereditary,  points  toward 
the  possibility  that  there  are  certain  predisposing  factors  which  make 
the  spleen  a  suitable  culture  medium  for  the  aspergillus.  Familiary 
hemolytic  jaundice,  sickle  cell  anemia  and  many  of  the  other  diseases 
in  which  the  siderotic  areas  have  been  seen  have  one  thing  in  common, 
namely,  the  engorgement  of  the  splenic  pulp  with  blood  cells.  This 
accumulation  of  the  erythrocytes  in  the  spleen  perhaps  leads  to  a 
change  of  the  tissue  reaction,  which  is  important  since  it  is  known  that 
the  fungi  grow  only  in  acid  mediums. 

The  French  authors  say  little  about  the  mode  of  infection  with  the 
aspergillus.  The  possibilities  for  the  gonidia  of  the  fungus  getting  into 
the  body  are  many.  Xanta  mentions  ulcerations  of  the  leg  and  a  marked 
bronchitis  in  his  patients.  The  frequency  of  ulcers  of  the  leg  has  been 
repeatedly  emphasized  in  sickle  cell  anemia.  There  is  an  increasing 
interest  in  mycotic  bronchitis  not  only  in  tropical  and  subtropical  regions 
but  also  in  the  temperate  zones.  In  the  history  of  our  patients  nothing  is 
said  about  ulcerations  or  bronchitis.  There  were  three  cases  of  severe 
tuberculosis.  The  second  patient  in  the  group  of  splenic  anemias  had 
suffered  from  a  blood  poisoning  following  an  injury.  In  future  cases 
special  attention  should  be  given  to  the  possible  portal  of  entrance  of 
the  fungus. 
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According  to  Weil,  Chevallier  and  Flandrin's  ^"  most  recent  report, 
the  splenic  mycosis  can  be  recognized  before  the  removal  and  exami- 
nation of  the  spleen  with  the  aid  of  a  complement  fixation  reaction,  a 
suspension  of  the  gonidia  being  used  as  antigen.  This  reaction,  however, 
does  not  seem  to  be  specific,  because  positive  reactions  have  been 
obtained  in  leukemia  and  Hodgkin's  disease.  Or  does  this  result  indi- 
cate that  in  these  cases,  too,  the  fungus  has  been  present?  In  this 
connection,  the  question  will  arise  as  to  the  pathogenic  properties  of  the 
fungus  found  in  the  splenic  nodules.  Some  types  of  aspergillus  have 
been  described  as  producing  histolytic  substances  comparable  to  those 
formed  by  certain  strains  of  torula.  Nothing,  however,  is  known  about 
a  destruction  of  red  cells  by  aspergillus.  The  storage  of  iron  by  the 
fungus  is  secondary  to  the  breaking  down  of  extravasated  red  blood 
cells.  A  similar  storage  of  iron  by  a  fungus  is  seen  in  the  forms  of 
madura  foot  which  are  characterized  by  black  granules  in  the  pus.  The 
hemorrhages  about  the  mycotic  areas  are  too  insignificant  to  lead  to 
an  anemia.  Hence,  for  the  time  being,  proof  that  the  fungus  causes 
the  anemia  still  is  lacking. 

SUMMARY 

1.  The  observation  of  Xanta,  Weil  and  Askanazy  that  the  siderotic 
nodules  of  the  spleen  contain  mycelia  and  fructification  organs  of  an 
aspergillus  has  been  confirmed  in  two  cases  of  juvenile  splenomegalic 
anemia,  three  cases  of  sickle  cell  anemia  and  one  case  of  tuberculosis 
of  the  spleen. 

2.  It  seems  that  different  types  of  aspergillus  can  produce  similar 
changes. 

3.  The  occurrence  of  the  fungus  in  the  spleen  under  different 
pathologic  conditions  does  not  favor  the  theory  regarding  the  existence 
of  a  disease  entity  caused  by  fungus.^®  Certain  changes,  apparently, 
render  the  spleen  suitable  to  an  infection  with  Aspergillus.  These 
changes  consist  in  an  engorgement  of  the  pulp  with  blood  and  in  intra- 
trabecular  hemorrhages,  and  are  due  either  to  disturbances  in  the 
portal  circulation  or  to  alterations  of  the  blood. 

4.  There  is  not  any  diflFerence  in  the  clinical  picture  between  the 
patients  with  splenic  anemia  with,  and  those  without,  the  fungi  in  the 


17.  Emile-Weil,  P.;  Chevallier,  P.,  and  Flandriii,  P.:  Bull,  et  mem.  Soc.  med. 
d.  hop.  de  Paris  43:1425,  1927. 

18.  Recently  C.  Oberling  (Presse  med.  36:2,  1928)  expressed  a  similar  idea, 
namely,  that  the  infection  with  the  fuiiRus  follows  pree.xisteiit  pathologic  conditions 
of  the  spleen  which  are  only  a  little  influenced  by  it. 
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spleen.  On  the  other  hand,  the  fungi  are  sometimes  observed  in  the 
spleen  in  patients  without  a  marked  anemia.  Hence,  there  is  no  proof 
that  the  aspergillus  causes  anemia. 

5.  The  reactions  of  the  body  against  the  fungus  are  the  formation 
of  foreign  body  giant  cells  and  proliferation  of  the  connective  tissue 
The  mycelia  and  fructification  organs  absorb  iron  and  calcium  salts 
and  are  finally  buried  in  sclerosed  connective  tissue.  The  latter,  too, 
may  become  calcified. 

6.  Since  the  aspergillus  may  be  present  as  well  in  enlarged  as  in 
atrophic  spleens  the  term  mycotic  splenomegaly  is  not  correct.  Splenic 
mycosis,  as  suggested  by  Nanta,  is  better. 

February  13,  1928. 


GLYCERINE     PRESERVATIOX     OF     SEROLOGIC     TEST 

MATERIALS,     AND     THE     INFLUENCE     OF     HEAT 

ON     GLYCERINATED     WASSER^IANN 

POSITIVE     SERUMS 

H.     R.     FISHBACK 

AND 

FRANCES     PERSTEIX 

Glycerine  is  used  for  preserving  serums  for  Wassermann  and  other  comple- 
ment-fixation tests,  and  for  tests  involving  agglutinins,  precipitins  and  lysins. 
It  is  also  used  commonly  in  Wassermann  amboceptor.  It  can  be  used  in 
preserving  spinal  fluids  for  the  Lange  test  and  may  be  added  to  certain  col- 
loidal solutions  used  in  serologic  work  without  injuring  the  reactive  qualities. 

A  series  of  tests  was  run  with  prolonged  heating  of  Wassermann-positive 
serums  (inactivated  for  thirty  minutes  at  56  C.  and  preserved  by  the  addition 
of  glycerine  to  50  per  cent  strength)  to  determine  the  effect  of  heat  on  the 
Wassermann  reagin  and  on  the  anticomplementary  factor.  The  samples  of 
serum  were  divided  into  a  number  of  portions  and  each  portion  was  subjected 
to  a  Wassermann  titration  test  after  varying  periods  of  heating. 

Many  serums  had  little  or  no  anticomplementary  activity.  In  others,  the 
anticomplementary  factor  was  heat-resistant,  but  could  be  removed  by  titrating 
with  small  amounts  of  serum. 

The  Wassermann  reagin  withstood  prolonged  heating  in  the  glycerinated 
serums,  in  one  serum  a  four  plus  Wassermann  resulted  with  0.045  cc.  of  serum 
alter  twenty-two  hours  of  heating  at  56  C. 

DISCUSSION 

E.  R.  Long:  Many  years  ago,  Robert  Koch  preserved  tuberculin  with 
glycerol.  If  glycerol  were  present  from  5  to  20  per  cent,  the  tuberculin  resisted 
heating.  Dr.  Seibert  and  I  have  had  a  similar  experience  and  think  probably 
some  stable  compound  is  formed. 

February  13,  1928. 
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CONCEALED     PRIMARY     CARCINOMA     OF     THE 
PALATINE     TONSIL 

FRANK    M.     COCHEAIS 

From  the  Henry  Baird  Favill  Laboratory  of  St.  Luke's  Hospital,  Chicago 

It  seems  that  reports  of  primary  carcinoma  of  the  palatine  tonsil  recording 
the  results  of  postmortem  examinations  are  rare,  although  those  determined  by 
clinical  observation  and  study  are  not  uncommon.  Of  the  antemortem  diag- 
noses, in  1906,  Aleller  {Deutsche  Ztschr.  f.  Chir.  84:105,  1906)  cited  twenty- 
nine;  from  1884  to  1909,  Wood  (Penn.  M.  J.  12:431,  1909)  found  sixty-four;  in 
1904,  Linderborn  (Beitr.  f.  klin.  Chir.  43:569,  1904)  reported  five  cases  and  cited 
eight)'  reported  by  Alikulicz,  Stappert,  Pierin,  Kronlein  and  Czern}' ;  and  Ross 
{Laryngoscope  35:15,  1925)  found  twenty  recorded  between  1910  and  1925.  In 
1919,  McCoy  {Larvngoscopc  29:422,  1919)  reported  four  cases,  Canuyt  {Rev. 
d'laryng.  39:12,  1918)  one.  Rice  (/.  Ophth.  Otol.  &  Laryngol.  25:96,  1921)  one, 
and  Janeway  {Am.  J.  Roentgenol  7:92,  1920)  one.  In  1914,  Smith  {New  York 
State  J.  Med.  24:289,  1924)  reported  forty  patients,  aiid  in  1927,  Quick  and 
Cutler  {Surg.  Gynec.  Obst.  45:320,  1927)  ten. 

Of  the  reports  containing  accounts  of  postmortem  examinations,  there  are 
seven  by  Meller  {Deutsche  Ztschr.  f.  Chir.  84:105,  1906)  and  one  by  Moncary 
and  Cornil  {Bull,  ct  mem.  Soc.  anat.  de  Paris  20:180,  1923).  Metastases  were 
mentioned  in  the  submaxillary,  cervical,  supraclavicular,  mediastinal  and 
abdominal  lymph  nodes,  but  none  in  the  liver. 

Case  1. — J.  F.,  a  white  man.  aged  57,  a  shoe-maker,  entered  St.  Luke's 
Hospital  on  Feb.  12,  1927,  complaining  of  inability  to  eat  solid  foods,  a  loss 
of  15  pounds  (6.8  Kg.)  of  weight,  an  abdominal  tumor  with  pain  and  tender- 
ness in  the  epigastrium  and  under  the  left  costal  border,  all  of  two  months' 
duration.  In  the  notes  of  the  physical  examination  the  following  were  men- 
tioned :  a  marked  edema  of  the  ankles,  enlarged  and  firm  lymph  nodes  of  the 
anterior  and  posterior  left  cervical  region ;  a  large,  smooth,  protruding  mass 
in  the  epigastrium  extending  from  the  ensiform  cartilage  to  2  inches  above  the 
navel.  A  lymph  node  removed  from  the  neck  contained  masses  of  cells  like 
pavement  epithelium,  and  a  diagnosis  of  metastatic  squamous  cell  carcinoma 
was  made.  The  primary  site  of  the  carcinoma  was  not  determined  clinically. 
About  one  month  after  admission,  the  patient  died. 

The  postmortem  examination  (Edwin  F.  Hirsch)  was  made  seventy- four 
hours  after  death.  The  trunk,  head  and  neck  were  examined,  and  the  essential 
portion  of  the  anatomic  diagnosis  was  :  cryptic  primary  carcinoma  of  the  left 
tonsil;  metastatic  carcinoma  of  the  left  cervical,  mediastinal,  retroperitoneal 
and  pancreatic  lymph  nodes  and   of  the  liver;  marked  emaciation. 

The  left  cervical  lympli  nodes  behind  the  sternocleido-mastoid  muscle  from 
the  tip  of  the  mastoid  bone  downward  were  markedly  enlarged  and  formed 
a  mass  of  tissue  10  cm.  long,  5.5  cm.  wide  and  3  cm.  thick.  On  surfaces  made 
by  cutting,  these  contained  white  tissue  in  nodules  streaked  witli  yellow,  and 
a  few  were  necrotic. 

On  the  left  side  of  the  soft  palate,  1  cm.  in  front  of  the  posterior  edge 
and  extending  to  within  1  cm.  of  the  midline,  was  a  roughened  place  in  the 
mucosa  2  to  3  cm.  in  its  greatest  dimension.  It  occupied  the  region  of  the  left 
tonsil.  On  the  right  side  was  a  little  shrunken  tonsil  tissue.  There  were 
no  noteworthy  clianges  in  the  tissues  at  the  root  of  the  tongue,  the  larynx, 
the  upper  part  of  tlie  esophagus  and  nasopharynx,  and  the  thyroid  gland  except 
as   mentioned.     The   right  cervical   lymph   nodes   were   not   enlarged. 
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In  the  region  of  the  thymus  was  a  mass  of  lymph  nodes  4  by  4  by  3  cm. 
and  in  front  of  the  pericardium,  a  shghtly  smaller  mass  of  tumor  tissue.  The 
thoracic  peri-aortic  lymph  nodes  were  firm,  gray  masses  up  to  1  cm.  in  diameter 
as  were  those  at  the  level  of  the  receptaculum  chyli.  The  lymph  nodes  at  the 
bifurcation  of  the  trachea  were  small  and  black.  The  left  renal  and  supra- 
renal veins  were  surrounded  and  embedded  in  a  mass  of  soft,  gray-white  lymph 
nodes  lying  chiefly  in  front  and  to  the  left  of  the  inferior  vena  cava  and  on 
surfaces  made  by  cutting  they  were  found  to  contain  soft,  gray-white-pink  tissue 
with  small  regions  of  necrosis. 

Along  the  upper  border  of  the  head  of  the  pancreas  and  pushing  away  the 
lobulated  pancreatic  tissue  was  a  soft,  white-yellow  mass  that  extended  across 
the  duct  behind,  and  was  continuous  above  the  pancreas  and  to  the  left  with 
a  mass  of  similar  soft,  easily  crushed  and  friable  tissue  in  the  region  of  the 
biliary  lymph  nodes. 


Fig.    1. — Tumor  growth   in   the    left   tonsil;    X    153. 


The  liver  weighs  5,050  Gm.  and  about  50  per  cent  of  the  outside  was  studded 
with  from  80  to  100  soft,  gray-white  nodules,  some  umbilicated,  ranging  from 
1  to  9  cm.  in  diameter.  On  surfaces  made  by  cutting  the  nodules  there  was 
soft,  white  tissue  and  regions  of  yellow  up  to  0.7  cm.  in  diameter  and  the 
centers  were  necrotic  and  soft.  Between  the  nodules,  the  lobular  markings 
of  the  liver  were  distinct,  their  peripheries  raised  and  yellow  and  the  tissue 
about  the  central  veins  dark  red  and  depressed. 

Histology. — The  histologic  preparations  from  the  left  tonsil  region  (figs.  1 
and  2)  were  composed  of  about  30  per  cent  of  lymphoid  tissue  and  65  per  cent 
of  ingrown  masses  of  stratified  epithelium,  the  cells  small  like  those  of  the 
deeper  layers.  The  remainder  was  fibrous  tissue  and  fragments  of  a  stratified 
squamous  surface  epithelium,  regular  in  some  places  but  in  others,  especially 
in  the  crypts,  continuous  with  the  ingrown  masses  of  stratified  squamous 
epithelium.    The  sections  from  the  mass  of  lymph  nodes  along  the  left  sterno- 
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cleidomastoid  muscle  were  almost  entirely  tumor  tissue  similar  to  that  described 
in  the  left  tonsil.  There  were  irregular  regions  of  necrosis  in  these  sections  as 
large  as  1.4  mm.  in  diameter,  more  marked  in  some  places  than  in  others.  In 
the  sections  from  the  mediastinal  and  retroperitoneal  tissues  and  the  liver  were 
more  of  these  stratified  squamous  cell  masses. 

The  noteworthy  features  in  this  patient  were  the  extensive  metastases  into 
the  left  cervical,  mediastinal,  retroperitoneal  and  pancreatic  lymph  nodes  and 
into  the  liver  from  a  small  hidden  primary  circinoma  of  the  tonsil.  Histologi- 
cally, it  was  of  the  stratified  squamous  cell  type  without  hornification.  An 
interesting  feature  was  that,  while  the  primary  site  was  not  determined  before 
death,  the  report  of  the  examination  of  a  cervical  lymph  node  taken  during 
life  suggested  that  the  site  of  origin  was  in  a  stratified  squamous  epithelial 
surface. 


Fig.   1. — Absence   of  hornification ;    X   498. 


Case  2. — A.  H.,  a  colored  laborer,  aged  67,  entered  St.  Luke's  Hospital  on 
April  13,  1927,  complaining  of  pain  in  the  left  side  of  the  throat  of  one  and 
a  half  year's  duration  and  "something  growing  in  his  throat"  for  the  past  three 
months.  There  was  a  fungoid,  ragged  mass  on  the  left  side  of  the  pharynx 
that  extended  medially  to  the  uvula.  On  May  3,  he  developed  symptoms  of 
mechanical  intestinal  obstruction  and  on  May  5,  an  enterostomy  was  performed. 
He  died  on  May  7. 

The  postmortem  examination  (Edwin  F.  Hirsch)  was  made  nine  hours  after 
death.  The  neck  and  trunk  were  examined,  and  the  essential  portion  of  the 
anatomic  diagnosis  was:  primary  carcinoma  of  the  left  tonsil;  secondary 
carcinoma  of  the  left  wall  of  the  pharynx;  emaciation;  fibrous  tissue  adhesions 
about  the  splenic  flexure  of  the  colon  with  obstruction  of  the  lumen  of  the 
bowel ;  recent  enterostomy  wound. 

On  the  left  side  of  the  pharynx  occupying  the  region  of  the  tonsil  extending 
medially  in  the  soft  palate  to  the  uvular  and  anteriorly  1  cm.  from  the  posterior 
margin  was  soft,  necrotic,  green-yellow  tissue.     This  mass  reached  down  the 
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left  wall  of  the  pharynx  into  the  angle  between  the  epiglottis  and  base  of  the 
tongue.  The  cervical  lymph  glands  were  not  enlarged.  The  peri-aortic  and 
peribronchial  lymph  nodes  were  not  enlarged.  There  were  a  few  small,  thin- 
walled  abscesses  in  the  left   lung. 

Histology. — About  30  per  cent  of  the  sections  from  the  left  tonsil  were 
composed  of  ingrown  epithelial  tissue,  chiefly  in  irregular  masses  as  large  as 
0.5  mm.  in  diameter.  There  was  only  a  little  lymphoid  tissue  remaining,  the 
tonsil  proper  being  chiefly  dense  fibrous  tissue  in  which  there  were  focal  regfons 
of  chronic  inflammation.  Along  one  edge  of  some  of  the  sections  was  a  layer 
of  stratified  squamous  epithelium  continuous  with  the  ingrowai  masses.  The 
centers  of  some  of  the  epithelial  masses  were  necrotic,  while  in  others  were 
dense  concentric  whorls  of  hornified,  flattened  cells  as  large  as  0.15  mm.  in 
diameter.  In  portions  of  the  sections  of  the  soft  palate  and  left  pharyngo- 
epiglottis  fold  were  ingrown  masses  of  stratified  squamous  epithelial  cells 
similar  to  those  in  the  left  tonsil.  The  sections  from  the  styloid  process  of 
the  left  temporal  bone  consisted  of  a  small  mass  of  bone  surrounded  by  a  layer 
of  dense  fibrous  tissue  and  in  this  fibrous  tissue,  moderately  well  demarcated, 
were  a  few  small  masses  of  stratified  squamous  epithelium  as  large  as  0.2  mm. 
in  diameter.  Sections  of  the  right  tonsil  were  free  from  tumor  tissue  as  w-ere 
those  of  the  cervical  and  mediastinal  lymph  nodes. 

Ross  {Laryngoscope  35:15,  1925)  proposes  that  the  site  of  origin  of  the 
carcinoma  is  at  the  junction  of  the  epithelial  surface  of  the  tonsil  and  the 
pillar  (as  with  a  mucocutaneous  junction),  but  adds  that  it  is  difficult  to 
establish  such  a  hypothesis  because  the  reports  of  carcinoma  of  the  tonsil 
usually  deal  with  new  growths  of  considerable  standing.  In  the  two  patients 
whose  cases  are  here  reported,  the  difference  in  the  dissemination  of  the 
metastases  seemed  to  depend  on  whether  the  tumor  started  on  the  surface  of 
the  tonsil  or  in  a  crypt.  In  the  first  instance,  the  carcinoma  probably  arose 
in  a  crypt  of  a  tonsil  with  only  slight  fibrous  change,  and  there  were  extensive 
metastases  in  the  left  cervical,  mediastinal,  retroperitoneal  and  pancreatic 
lymph  nodes  and  in  the  liver.  In  the  second  instance,  however,  the  tumor 
probably  arose  on  the  surface  of  a  tonsil  containing  much  fibrous  tissue  and 
having  a  poor  lymphatic  drainage,  so  that  the  spread  was  entirely  by  direct 
extension,  except  the  small  metastasis  in  the  region  of  the  styloid  process  of 
the  left  temporal  bone.  Quick  believes  that  the  extension  to  the  cervical  lymph 
nodes  is  embolic.  It  follows  that  in  a  patient  with  markedly  scarred  tonsils 
and  a  poor  lymphatic  drainage;  the  metastatic  involvement  of  the  cervical 
lymph  nodes  is  delayed. 

Metastatic  growth  of  carcinoma  of  the  tonsil  in  the  cervical  lymph  nodes 
is  usually  unilateral,  probably  owing  to  the  lymphatic  drainage  as  mentioned 
by  Warren  {Ann-.  Surg.  48:481,  1908)  and  in  this  respect  it  differs  from  carcinoma 
of  the  nasopharynx,  which  according  to  Gatewood  (/.  A.  M.  A.  66:499,  1916) 
is  bilateral.  Meller  {Deutsche  Ztschr.  f.  Chir.  84:105,  1906)  believes  that  when 
there  is  bilateral  involvement  of  the  cervical  lymph  nodes  with  carcinoma  of 
a  tonsil  an  obstruction  of  the  lymphatics  on  the  side  of  the  tumor  has  caused 
the  lymph  to  drain  into  the  opposite  side  with  the  development  of  metastases 
there. 

Smith  {iXew  York  State  J.  Med.  24:289,  1924)  concludes  from  the  biopsy 
examination  of  forty  patients  with  epithelioma  of  the  tonsil  that  pearly  forma- 
tion is  rare  and  in  his  material  found  it  but  once.  Quick  and  Cutler  {Brit. 
J.  Radiol.  32:329,  1927)  believe  that  hornification,  spines  and  pearl  formation  are 
regularly  absent.  Of  the  two  instances  of  carcinoma  of  the  tonsil  here  reported, 
it  was  present  in  one. 

February  13,  1928 
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THE     EFFECT     OF     PEPTONE     OX     THE     HEPATIC 
VEINS     IN     THE     DOG 

J.    P.    SIMOXDS 

AXD 

W.    W.     BRAXDES 

From   the  Department  of  Pathology.   Korth^vcsteru    University  Medical  School,   Chicago 

A  means  of  mechanically  recording  the  outflow  from  and  simultaneous 
alterations  in  the  volume  of  a  perfused  liver  of  a  dog  was  described.  The 
perfusion  fluid  consisted  of  well  oxygenated,  diluted,  defibrinated  blood  from 
the  same  animal  whose  liver  was  being  perfused.  With  this  mechanical  device, 
it  was  shown,  that  when  peptone  is  injected  with  the  perfusion  fluid  entering 
the  liver  by  the  portal  vein,  there  is  a  decrease  in  outflow  and  an  increase 
in  volume  of  the  liver,  and  that  when  peptone  is  injected  with  the  perfusion 
fluid  entering  by  way  of  the  hepatic  vein  there  is  a  decrease  both  in  outflow 
and  in  the  volume  of  the  liver.  Uniform  results  were  obtained  with  the 
livers  of  eight  dogs.  The  conclusion  seems  warranted  that  peptone  causes  a 
constriction   of  the  hepatic  veins   in  the   dog. 

DISCUSSION 

Dr.  B.  H.vlpert:  What  difference  in  pressure  is  there  between  the  hepatic 
and  the  portal  veins. 

Dr.  Simonds:     About  30  to  40  mm.  of  mercury. 
March  12,  1928. 


BLOOD     SUGAR     CHANGES     FOLLOWING     INJECTIONS 
OF     PEPTONE     IN     THE     DOG 

W.     W.     BRAXDES 

AND 

J.     P.     SIMOXDS 

Front    the    Department    of    Pathology,    Xorthwestern    University   Medical   School.   Chicago 

The  experiments  indicate  that  peptone  causes  a  hypoglycemia  during  the 
period  when  the  blood  pressure  is  low  and  the  liver  engorged  and  tense.  Wiien 
the  blood  pressure  rises  and  the  liver  becomes  less  tense,  a  rather  marked 
rise  in  the  blood   sugar  occurs. 

At  the  time  of  peptone  shock  in  the  dog  when  the  liver  has  reached  its 
greatest  size  and  is  most  markedly  engorged  with  blood,  there  is  a  great 
increase  in  the  sugar  content  of  the  blood  from  the  hepatic  vein,  while  at  the 
same  time  there  is  a  decrease  in  that  of  blood  from  the  femoral  vein. 

As  long  as  the  liver  is  free  and  unimpeded,  there  is  no  marked  diff^erence 
in  the  sugar  values  of  the  blood  from  the  hepatic  and  femoral  veins.  In 
peptone  shock,  the  obstruction  to  the  free  flow  of  blood  through  the  liver  with 
the  attendant  congestion  and  local  stasis  appears  to  cause  an  increased  glyco- 
genolysis    in   the   liver.     During   the   height   of   peptone   shock,    so   little   blood 
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leaves  the  liver  that,  although  the  sugar  content  of  such  blood  is  high,  the 
normal  blood  sugar  level  of  the  general  circulation  cannot  be  maintained 
and  a  hypoglycemia  results.  As  the  obstruction  is  relaxed  during  recovery, 
the  increased  sugar  in  the  liver  enters  the  general  circulation  and  causes 
hyperglycemia. 

March  12,  1928. 


NEW     ^lEDIUMS     FOR     THE     CULTURE     OF 
TUBERCLE     BACILLI 

H.    C     SWEAXY 

AND 

MAX    EVEXOFF 

From  the  Research  Laboratory  of  the  Municipal  Tuberculosis  Sanitarium,   Chicago 

Continuing  the  work  recently  reported  {Am.  Rev.  Tuberc.  17:47,  1928)  we 
have  arrived  at  a  method  that  seems  to  give  consistent  results  in  the  culturing 
of  tubercle  bacilli  from  contaminated  material. 

We  reported  in  a  footnote  of  that  article  that  a  combination  of  milk  with 
egg  medium  gave  almost  perfect  results.  The  present  work  includes  our  studies 
on  this  new  medium  with  various  modifications,  and  the  addition  of  other 
ingredients  that  seem  to  enhance  the  growth  of  the  tubercle  bacillus.  The 
work  may  be  divided  into  three  parts  :  culture  medium,  preparations  of  speci- 
mens and  technic  of  inoculation. 

The  two  culture  mediums  of  importance  resulting  from  the  work  may  be 
termed  the  "milk"  and  the  "cream"  medium.  Other  ingredients  such  as  potato 
extract  were  without  added  value.  The  milk  medium  is  prepared  by  leaching 
the  veal  in  the  Petroff  method  with  sterile  fresh  milk  instead  of  water.  The 
milk  is  sterilized  in  the  Arnold  sterilizer  on  two  successive  days  for  forty- 
five  minutes.  After  the  milk  infusion  has  been  squeezed  out,  a  double  quantity 
of  eggs  is  added  and  enough  glycerin  to  make  5  per  cent. 

The  cream  medium  is  prepared  by  using  a  little  less  milk  than  in  the 
previous  method  and  by  adding  sufficient  sterile  cream  to  make  the  final  volume 
of  the  cream  10  per  cent.  No  glycerin  is  added.  For  example,  if  the  milk 
infusion  is  500  cc.  it  will  be  necessary  to  add  150  cc.  of  cream  and  enough 
eggs  to  make  1500  cc.  The  greatest  care  must  be  exercised  in  cleaning  and 
sterilizing  the  utensils  and  materials  used  and  in  keeping  out  all  dirt  or  dust 
liable  to  contain  spore-forming  organisms.  The  medium  is  then  incubated  three 
days  in  the  incubator  and  three  days  at  room  temperature.  This  brings  out 
contaminations  and  dries  up  the  water  of  condensation. 

The  treatment  of  the  suspected  material  is  important.  In  spite  of  the  favor- 
able results  of  Loewenstein,  Corper  and  others  with  the  acid  treatment,  we 
have  had  better  results  with  3  per  cent  sodium  hydroxide  added  to  an  equal 
quantity  of  material  making  a  final  volume  of  1.5  per  cent  of  sodium  hydroxide. 
The  material  is  mixed  well  with  the  sodium  hydroxide  and  placed  directly  in 
the  centrifuge  and  sedimented  long  enough  to  make  the  total  time  of  exposure 
twenty  minutes.  The  supernatant  liquid  is  poured  off  and  the  drops  allowed 
to  drain.  This  sediment  free  from  mucus  is  then  neutralized  and  planted  on 
the   medium.     It   is   important   to   reduce   the   sediment   to   as   small   a   bulk   as 
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possible  and  spread  thin  on  the  medium.  This  permits  the  surface  to  become 
dry  and  affords  an  environment  best  suited  for  growing  the  acid  fast  bacilli 
and   least   suited   for   contaminations   and   degeneration   forms. 

Should  a  contamination  arise,  the  tube  should  not  be  discarded  unless  the 
medium  is  liquefied,  for  generally  the  contamination  will  be  overgrown  by  the 
tubercle  bacilli.  After  a  growth  has  been  procured,  the  organisms  can  be 
freed  of  contamination  if  desirable.  We  have  obtained  over  90  per  cent  growth 
with  less  than   15  per  cent  contamination  by   this   system  of  procedure. 

DISCUSSION 

Dr.  L.   E.  Day:     Can  you  grow  the  bovine  type? 

Dr.  Sweaney  :  This  has  not  been  tried.  So  rarely  do  we  find  the  bovine 
type,  that  it  is  a   curiosity. 

Dr.  Long  :  Tubercle  bacilli  are  difficult  to  isolate  by  cultures,  but  can  be 
easily  grown  after  isolation.     The  growth  may  be  dependent  on  vitamins. 

March  12.  1928. 


A     DICEPHALIC     iMONSTROSITY 
FREDERICK    H.     FALLS 

Fiom  the  Department  of   Obstetrics  and  Gynecology,   University  of  Illinois,   College  of 

Medicine,  Chicago 

This  dicephalic  monstrosity  was  born  at  the  Research  Hospital,  Nov.  11, 
1927.  The  mother  came  for  examination  to  the  outpatient  clinic  on  April  9, 
1927.  She  was  a  white,  American  woman,  aged  19,  who  had  been  married 
for  six  months,  and  this  was  her  first  pregnancy.  She  last  menstruated 
December  24,  and  the  estimated  date  of  confinement  was  September  20.  Her 
menstrual  history  was  normal.  When  a  child  the  patient  had  had  measles 
and  diphtheria,  pneumonia  at  the  age  of  16,  erysipelas  just  before  the  pneu- 
monia and  influenza  in  1918.  She  said  that  she  did  not  have  venereal  disease. 
Her  father  died  of  tuberculosis  and  her  mother  of  carcinoma  of  the  stomach. 
She  had  a  twin  brother,  and  one  of  her  cousins  had  twin  babies.  There  were 
no  twins  on  the  husband's  side  of  the  family.  Her  husband  was  21  years 
of  age,  normal  physically  and  said  that  he  did  not  have  venereal  disease.  The 
early  pregnancy  was  uneventful  and  a  general  physical  examination  did  not 
reveal  any  abnormality.  Abdominal  palpation  revealed  two  heads.  However, 
only  one  set  of  heart  tones  could  be  heard.  A  roentgenogram  showed  the  two 
heads  to  be  closely  associated,  and  several  others  taken  a  few  days  apart 
showed  two  heads  and  two  spinal  columns,  which  maintained  the  same  rela- 
tionship to  each  other.  On  September  7,  the  patient  entered  the  hospital  with 
vaginal  bleeding  and  some  pain  in  the  lower  portion  of  the  abdomen.  A  diag- 
nosis of  central  placenta  praevia  was  made.  The  vaginal  bleeding  continued 
slightly  for  forty-eight  hours,  when  a  cesarean  section  was  decided  on  because 
of  the  association  of  a  dicephalic  monstrosity  and  a  central  placenta  praevia. 
By  cesarean  section,  the  baby  was  delivered  and  it  lived  forty  minutes.  The 
placenta  was  over  the  lower  portion  of  the  uterine  segment.  The  patient  made 
an  uneventful  recovery. 

The  male  fetus  was  41  cm.  long  and  weighed  2.960  ("ini.  It  had  two  sym- 
metrical heads  fully  develoijcd  and  two  necks  which  fused  at  the  upper  portion 
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of   the  thorax.     There   were  two   arms   and   two   legs.     The   diameters   of  the 
fetal  heads  were : 


DIAMETERS 


Fronto-occipital    

Mento-occipital    

Sub-Bregmatic  occipital 

Bitemporal    

Biparietal    

Bisacromial    

Bisiliac    


Fronto-occipital    

Mento-occipital    

Sub-Bregmatic  occipital 

Chest    

Bisacromial    

Bisiliac    


CIRCUMFERENCES 


Right  Head 

Left  Head 

11.0 

10.0 

11.5 

11.0 

10.0 

9.5 

7.0 

9.5 

8.0 

9.0 

12.5 

8.5 

31.2 

31.5 

32.0 

33.0 

31.0 

31.S 

33.0 

35.5 

25.0 

The  roentgenogram  of  the  monstrosity  after  delivery  showed  the  spinal 
columns  to  be  separated  down  to  the  sacrum.  The  right  and  left  clavicles  and 
scapulae  appeared  normal.  In  the  intervertebral  region,  there  were  rudimentary 
ribs  coming  off  from  each  spinal  column  and  interdigitating  in  the  midline. 
The  lower  extremities  seemed  normal.  The  dissection  revealed  a  single  heart, 
normal  in  size  for  the  term  of  pregnancy,  w'hich  measured  5  by  3  by  2.5  cm. 
The  pericardial  sac  was  normal.  There  were  four  pleural  cavities.  The  two 
lateral  pleural  cavities  were  about  normal  in  size  and  contained  normal  lungs. 
Median  to  these  were  two  small  cavities  about  one  third  the  size  of  a  normal 
full  term  fetal  pleural  cavity.  The  trachea  branched  at  about  the  usual  level, 
to  send  a  larger  branch  to  the  more  normal  lung  and  a  smaller  branch  to  the 
rudimentary  lung.  In  the  region  of  the  neck  there  were  two  thyroid  glands 
of  about  normal  size  and  shape,  and  there  w-as  an  anastomosis  of  the  median 
external  jugular  veins.  There  were  two  thymic  glands  of  average  size;  one 
stomach,  which  was  approximately  one  half  the  normal  size;  one  liver,  grossly 
normal,  but  without  a  gallbladder ;  two  kidneys  of  normal  size  and  location ; 
one  spleen ;  and  one  intestinal  tract,  apparently  normal  except  for  some  dilata- 
tion of  the  transverse  and  descending  colon.  The  spinal  columns  were  normal 
in  size,  and  the  rudimentary  ribs  interdigitating  were  found  in  the  space 
between  the  spines. 

The  etiology  of  these  monstrosities  is  not  definitely  known.  The  theory 
proposed  by  Newmann  to  explain  their  occurrence  is  that  there  is  a  division 
of  the  bilateral  primordia  of  a  single  embryonic  axis.  Complete  isolation 
results  in  the  formation  of  single  ovum  twins.  Slighter  forms  of  isolation 
give  rise  to  the  double  monsters  with  varying  degrees  of  duplicity.  It  is 
thought  that  some  irritating  influences  on  the  ovum  in  the  development  of  its 
process  may  give  rise  to  these  anomalous  formations.  Newman  gives  three 
possible  retarding  factors  which  may,  he  assumes,  promote  the  development 
of  twins:  (1)  under  stimulation  of  the  egg  due  to  some  defect  in  the  develop- 
ment initiating  mechanism  in  the  sperm;  (2)  belated  placentation,  due  to  a 
failure  of  the  corpus  luteum  to  stimulate  the  uterine  mucosa,  and  (3)  an 
hereditary  recessive  gene,  growth-retarding  in  character.  In  this  connection 
it  may  be  significant  that  this  woman  had  pneumonia  and  erysipelas  three 
years   before  the  development  of  this   abnormal  fetus,  and   that   she  also  had 
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influenza  nine  years  before  and  had  had  measles  and  diphtheria  as  a  child. 
The  possible  effect  of  these  serious  infections  on  the  maturing  ova  may  con- 
ceivably have  changed  its  reaction,  so  that  when  stimulated  by  fertilization, 
an  abnormal  rather  than  a  normal  product  resulted.  The  relationship  between 
monstrosity  and  the  associated  placenta  praevia  is  also  of  interest.  This  is 
the  second  instance  of  this  coincidence  that  I  have  seen.  Greenhill  has  said 
that  this  coincidence  is  relatively  frequent. 

March  12,  1928. 


POSTOPERATIVE     SERUAI     CHAXGES     IX 
EXOPHTHALMIC     GOITER 

WILLIAM     F.     PETERSEN 

AND 

LINDEN     SEED 

During  the  course  of  an  examination  of  100  normal  persons,  together  with  a 
group  of  patients  at  the  Research  Hospital,  we  have  had  occasion  to  study  the  blood 
chemistry,  the  skin  reactions  and  the  general  clinical  condition  of  a  small  group 
of  patients  ill  with  exophthalmic  goiter  both  before  and  after  operation. 

In  the  patients  with  goiter  (as  contrasted  to  the  normal  persons)  the  skin 
capillaries  are  more  permeable  and  the  time  of  blister  formation  is  shortened;  the 
electrical  resistance  of  the  skin  is  less ;  the  red  flare  about  an  intracutaneous 
injection  of  thyroxin  is  increased  while  the  caffeine  flare  seems  lessened  in  extent. 
The  patients  have  a  relatively  high  serum  calcium  and  potassium  (the  K/Ca  ratio 
is  unchanged),  a  high  globulin  and  a  slightly  lower  carbon  dioxide  combining 
power. 

After  removal  of  the  gland  (including  both  upper  parathyroids),  the  perme- 
ability is  diminished,  the  blister  time  prolonged,  and  the  electrical  resistance 
increased.  In  addition  we  have  noted  that  the  erythema  following  the  applica- 
tion of  ice  and  the  erythema  following  irradiation  with  the  Kromayer  lamps  is 
shortened  in  time  of  appearance.  The  red  flare  resulting  from  the  intracutaneous 
injection  of  epinephrine  is  increased  in  size,  diminished  with  morphine  and  thyroxin, 
and  increased  with  caffeine.  The  serum  level  of  calcium  and  potassium  diminish 
markedly,  but  the  ratio  is  unchanged.  Globulins  are  diminished  and  the  carbon 
dioxide  combining  power  is  increased. 

In  some  patients  in  whom  the  basal  metabolic  rate  remains  unchanged  after 
operation,  the  skin  manifestations  may  be  altered ;  in  other  patients  in  whom  the 
basal  metabolic  rate  is  lowered,  the  skin  manifestations  may  be  intensified.  We 
assume  that  factors  other  than  those  that  are  involved  in  the  change  in  basal 
metabolic  rate  play  a  role  in  the  disease  manifestations. 

April  9,  1928. 


JOIXT     SEQUESTRA     IX     OSTEOMYELITIS 

I'.ttiet.p>i-:rt    spurrier 

When  bone  along  an  articular  surface  becomes  necrotic  because  of  osteomyelitis, 
it  separates  as  a  sequestrum.  The  sequestrum  is  denser  than  the  adjacent  living 
bone  which  undergoes  atrophy  of  disuse ;  the  articular  cartilage  disappears  because 
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of  digestion  by  the  proteolytic  ferments  liberated  in  the  joint;  the  articular 
cortex  of  the  sequestrum  is  preserved  because  of  its  inaccessibility  to  chronic 
granulation  tissue  on  either  side ;  and  the  articular  cartilage  and  cortex  are 
usually  lost  in  the  remaining  living  portion  of  the  joint.  These  changes  give 
the  sequestrum  of  the  point  a  characteristic  appearance  which  is  readily  recog- 
nized in  roentgen-ray  pictures  as  well  as  by  gross  examination. 

April  9,  1928. 


EXPERIMENTAL     PRODUCTION     OF     GLOAIERULO- 

NEPHRITIS     BY     INTRARENAL     TUBERCULIN 

REACTIONS 

ESMOND     R.     LONG 

Previous  studies  have  shown  that  most  if  not  all  tissues  of  the  tuberculous 
animal  are  hypersensitive  to  tuberculin.  The  testis  appears  to  be  the  most  sensi- 
tive, the  skin  next,  the  lung  perhaps  next,  and  the  other  organs  sensitive  in  lesser 
degree.  In  highly  sensitive  tissues  the  following  acute  changes  are  regularly 
noted  after  injection  of  tuberculin:  hyperemia,  interstitial  exudation  and  necrosis. 
These  are  followed  by  absorption  with  atrophy  or  scar  tissue  replacement. 

These  two  phases  are  striking  in  the  tuberculin  reaction  of  the  testis.  Changes 
analogous  to  these  two  phases  are  seen  in  spontaneous  acute  and  chronic  glomerulo- 
nephritis. It  therefore  seemed  possible  that  these  two  types  of  renal  lesions  might 
be  produced  experimentally  by  inducing  tuberculin  reactions  in  the  kidneys  of 
tuberculin-sensitive  animals.  This  organ,  through  the  vascular  filtering  action  of 
the  glomeruli,  lends  itself  exceptionally  well  to  a  study  of  this  character.  An 
attempt  was  therefore  made  by  Miss  L.  L.  Finner,  Mr.  P.  J.  Patchen  and  myself 
to  concentrate  the  action  of  tuberculin  on  the  glomeruli  of  tuberculous  animals 
by  perfusion. 

Swine  were  chosen.  These  animals  develop  a  mild  tuberculosis  when  infected 
with  the  human  type  of  tubercle  bacillus,  at  the  same  time  becoming  moderately 
sensitive  to  tuberculin,  and  possess  large  renal  arteries  permitting  easy  perfusion. 
Three  tuberculous  and  three  normal  swine  were  used.  The  perfusions  were  carried 
out  in  the  following  manner.  Small  amounts  of  the  specifically  active  protein  of 
tuberculin  prepared  by  Dr.  Seibert  were  dissolved  in  alkaline  citrate  solution  and 
reprecipitated  by  the  addition  of  a  small  amount  of  hydrochloric  acid,  after  which 
the  solution  was  again  almost  neutralized.  The  protein  remained  in  fine  suspension. 
An  apparatus  similar  to  that  recently  described  before  this  Society  by  Apfelbach 
was  used  for  the  perfusion.  Amounts  of  from  50  to  100  mg.  of  tuberculin  protein 
in  a  volume  of  about  100  cc.  were  then  allowed  to  run  into  the  renal  artery  at 
pressures  from  10  to  20  mg.  of  mercury  above  the  blood  pressure.  The  animals 
were  under  ether  anesthesia.  More  or  less  severe  symptoms  of  shock  regularly 
developed  in  the  tuberculous  animals,  while  no  symptoms  of  moment  occurred  in 
the  normal.  The  animals  were  observed  over  a  period  of  a  year  and  the  course 
of  anatomic  and  functional  change  followed  by  biopsies,  nephrectomies  and  chemical 
examination  of  the  blood. 

The  results  were  as  follows  :  In  tuberculous  swine  an  acute  exudative  glomerular 
nephritis  or  at  times  a  severe  acute  interstitial  nephritis,  occurred  in  the  course  of 
a  few  days  following  the  injection.  Within  two  months  endothelial  and  epithelial 
organization  of  the  exudate  within  the  space  between  the  glomerular  tuft  and 
Bowman's  capsule  resulted  in  a  subacute  proliferative  glomerulonephritis.     In  one 


60 

year  practicalh-  complete  recovery  occurred,  only  a  small  amount  of  glomerular 
scarring  persisting.  The  pigs  used  in  the  experiment  were  young  animals  with 
actively  growing  glomeruli.  It  is  po:sible  that  more  marked  chronic  changes 
might  have  developed  in  adult  animals. 

Functional  changes  paralleled  the  anatomic.  In  the  subacute  stage  when  both 
kidneys  of  a  tuberculous  animal  had  been  perfused,  the  total  nonprotein  nitrogen 
of  the  blood  doubled  or  tripled.  As  the  acute  changes  subsided  the  blood  chem- 
istry returned  to  normal.  In  the  normal  animals,  anatomic  and  functional  changes 
in  all  cases  were  insignificant. 

Whether  or  not  this  artificial  production  of  glomerulonephritis  has  any  bearing 
on  the  etiology  of  nephritis  in  man,  still  remains  to  be  decided.  It  must  be  recalled 
that  the  tuberculin  reaction  is  only  one  of  many  well  known  reactions  of  hyper- 
sensitiveness.  It  was  chosen  here  simply  as  a  representative  of  a  tj'pe.  The 
hypersensitiveness  associated  with  other  chronic  infections  is  responsible  for  reac- 
tions in  other  organs  which  are  indistinguishable  from  the  tuberculin  reaction.  It 
is  possible  that  reactions  of  hypersensitiveness  may  affect  the  kidney  in  a  variety 
of  chronic  infections  when  aroused  by  absorption  of  the  inciting  agent  from  foci 
of  the  disease. 

April  9,  1928. 


COXGEXITAL     STEXOSIS     OF     THE     THIRD     PORTIOX 

OF     THE     DUODEXUM        WITH     ACUTE 

OCCLUSIOX     AXD     RUPTURE     OF 

THE     STOMACH 

PAUL     R.     CANNON 

AXD 

BfiLA     HALPERT 

The  case  here  reported  is  peculiar  from  both  the  clinical  and  the  pathologic 
point  of  view ;  from  the  former  in  that  the  patient  had  had  symptoms  of  inter- 
mittent high  intestinal  obstruction  throughout  life,  peculiarly  mistreated,~and 
finally  leading  to  death ;  from  the  latter  in  that  there  was  an  occlusion  of  the 
inferior  horizontal  portion  of  the  duodenum  where  arteriosmesenteric  occlusion 
of  the  duodenum  occurs.  There  was  a  marked  stenosis  of  the  duodenum  imme- 
diately proximal  to  the  portion  of  the  duodenum  crossed  by  the  root  of  the  mesen- 
tery, with  a  pronounced  hypertrophy  of  the  wall  of  the  duodenum  and  stomach 
proximal.     The  details  will  be  reported  in  the  complete  paper  to  be  published  later. 

The  patient  was  a  girl,  aged  8,  who,  according  to  the  father,  had  had  attacks 
of  nausea  and  vomiting,  abdominal  distention,  pain  in  the  epigastrium  and  con- 
stipation for  several  years.  At  times  the  child  vomited  material  eaten  several 
days  previously.  She  was  well  on  the  day  of  death  until  about  4 :  00  p.  m.,  at 
which  time  she  complained  of  abdominal  distention  and  pain.  The  mother  then 
gave  her  enemas  of  soap  suds  and  castor  oil  by  the  gravity  method.  The  father 
stated  that  none  of  the  first  enema  was  returned,  so  three  more  were  given,  with 
similar  results.  The  patient  became  rapidly  worse,  vomited  greenish  fluid,  and  was 
taken  to  a  hospital.  P)y  this  time  the  child  was  extremely  cyanotic,  the  abdomen 
was    greatly    distended,    tympanitic    and    of    boardlike    rigidity.      .'\    diagnosis    of 
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pneumoperitoneum  was  made,  but  the  patient  died  at  8 :  30  p.  m.  while  being 
prepared  for  operation. 

The  postmortem  examination  was  made  one  hour  later.  The  significant  features 
were  the  following:  The  child  was  well  nourished  and  well  developed.  Cyanosis 
was  extremely  marked.  The  abdomen  was  tremendously  distended  and  of  board- 
like rigidity.  When  the  incision  was  made  into  the  abdomen,  air  under  great 
pressure  escaped.  The  abdominal  cavity  contained  approximately  Ij^  liters  of  a 
soapy  oily  fluid,  together  with  cabbage  leaves  and  other  vegetable  debris.  Smears 
from  this  revealed  only  yeasts  and  gram-positive  cocci.  About  1  or  2  cm.  from 
the  cardiac  orifice  of  the  stomach,  on  the  anterior  surface,  was  a  laceration  about 
1.5  cm.  in  diameter  through  which  vegetable  leaves  protruded.  The  stomach  was 
markedly  distended  with  a  soapy  fluid.  The  duodenum  was  greatly  dilated  and 
the  wall  distinctly  thickened  to  a  point  where  the  mesentery  crossed  the  inferior 
horizontal  part  proximal  to  the  left  duodenal  flexure.  Beyond,  the  small  bowel 
and  colon  were  relatively  collapsed  and  free  from  fluid.  A  noteworthy  feature 
was  the  presence  of  countless  air  bubbles  between  the  folds  of  the  mesentery, 
particularly  of  the  entire  colon.  The  intestines  contained  practically  no  fecal 
material. 

When  air  was  introduced  into  the  rectum  by  rectal  tube  it  passed  easily 
throughout  the  bowel  up  to  the  place  in  the  duodenum  where  the  obstruction 
occurred.  When  the  fold  of  the  mesentery  was  lifted,  the  air  then  passed  into  the 
remainder  of  the  duodenum. 

Examination  of  the  duodenum  from  within  revealed  a  stenosis  near  the  ampulla 
of  Vater,  the  ampulla  being  situated  in  the  inferior  horizontal  portion  of  the 
duodenum,  as  previously  mentioned. 

A  survey  of  the  available  literature  of  the  past  ten  years  reveals  only  two 
instances  of  rupture  of  the  apparently  normal  stomach  from  internal  causes  and 
none  associated  with  stenosis  of  the  duodenum.  In  both  of  these,  the  rupture 
was  attributed  to  overdistention  from  an  excessive  intake  of  fluid  by  mouth  coupled 
with  the  taking  of  sodium  bicarbonate.  In  one  of  these,  an  additional  factor  of 
external  trauma  was  suspected. 

C.  A.  Dragstedt  found  experimentally  that  fluid  introduced  into  the  rectum  of 
dogs  under  a  hydrostatic  pressure  of  about  5  feet  (152.4  cm.)  will  traverse  the 
entire  bowel  and  lead  to  great  overdistention  of  the  stomach  and  death  within 
from  eighteen  to  twenty-four  hours.  , 

It  is  evident  from  the  clinical  history  and  the  observations  at  necropsy  that  our 
case  is  one  of  chronic  obstruction  of  the  duodenum,  the  result  of  a  congenital 
stenosis  occurring  near  the  ampulla  of  Vater.  The  unusual  position  of  the  ampulla 
in  the  inferior  horizontal  portion  of  the  duodenum  evidently  predisposed  to  obstruc- 
tion intermittently  from  compression  by  the  root  of  the  mesentery.  Due  to  the 
effects  of  this  intermittent  obstruction,  the  child  had  been  habitually  subjected  to 
the  administration  of  enemas.  In  this  last  instance,  the  ineffectiveness  of  the 
procedure  led  to  undue  repetition,  thus  forcing  the  fluid  into  the  stomach,  resulting 
in  overdistention  and  rupture.  Vomiting,  which  was  such  a  prominent  feature  of 
the  illness,  probably  had  an  important  part  in  this  final  result. 

DISCUSSION 

George  Rukstinat  :  In  connection  with  this  subject,  Dr.  LeCount  has  asked 
me  to  tell  you  of  an  enormous  dilatation  of  the  stomach  we  saw  as  the  result 
of  occlusion  of  the  duodenum  by  mesenteric  pressure.  A  woman,  aged  40,  had 
night  sweats,  a  hacking  cough,  and  lost  45  pounds  (20  Kg.)  in  five  weeks  before 
entering  the  hospital.  For  the  preceding  three  months  she  had  had  anorexia, 
distress  after  eating  and  retching  and  vomiting  fifteen  minutes  after  meals.     The 
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vomitus  was  clear,  greenish  and  disagreeable  in  odor.  A  few  da3-s  before  entering 
the  Cook  County  Hospital  her  distress  became  constant  and  vomiting  continuous. 
The  hospital  diagnosis  was  pulmonary  tuberculosis  and  achylia.  Death  occurred 
fourteen  hours  after  admission. 

At  autopsy,  there  were  the  typical  blue-green  discolorations  of  the  extremities 
seen  in  drug  addicts.  The  abdomen  was  distended,  the  transverse  colon  hung  down 
in  the  pelvis  and  the  stomach  reached  to  the  brim  of  the  pelvis  on  either  side 
and  obscured  everything  except  a  small  portion  of  the  liver  in  the  right  upper 
quadrant.  There  was  a  definite  compression  of  the  duodenum  by  the  mesentery 
and  when  the  mesentery  was  lifted,  material  from  the  stomach  passed  easily  into 
the  duodenum.  The  dravv'ing  representing  graphically  the  condition,  was  made 
at  the  autopsy  by  Dr.  LeCount. 


When  the  abdomen  was  opened,  the  stomach  occupied  practically  the  entire 
abdomen  and  the  small  bowel  was  in  the  small  pelvis ;  there  was  gastro-enteroptosis 
and  enteroptosis. 

April  9,  1928.  

THE     EFFICIENCY     OF     WORK     DURING     EXPERI- 
MENTAL   HYPERTHYROIDISM 

GEORGE    M.     CURTIS 


It  is  now  well  recognized  that  hyperthyroidism,  whether  produced  experimen- 
tally or  observed  clinically  in  patients  with  goiter,  often  results  in  an  enormous 
increase  in  oxygen  consumption  and  associated  energy  output.  Likewise,  patients 
with  hyperthyroidism  fatigue  rather  easily  following  muscular  exertion.  Boothby 
(/.  A.  M.  A.  81:795  [Sept.  8]  1923)  pointed  out  that  if  they  are  up  and  about,  the 
consumption  of  food  may  even  exceed  that  of  a  soldier  in  active  duty,  amounting 
almost  to  a  "bulimia."  The  loss  of  weight  occurring  in  these  patients  on  ordinary 
diets  is  a  commonplace  observation.  The  increased  consumption  of  oxygen  and 
output  of  energy  during  muscular  work  in  normal  persons  is  self-evident,  as  well  as 
the  higher  ration  of  the  active  soldier. 
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In  view  of  these  conditions,  it  was  of  interest  to  my  associates  and  me  to  study 
the  work  economy  in  experimentally  produced  hyperthyroidism,  in  a  search  for 
data  bearing  on  the  cause  of  the  increased  consumption  of  food,  or  the  loss  of 
weight  in  active  patients  with  hyperthyroidism  when  maintained  on  ordinary  diets. 
It  is  a  matter  of  interest  that  the  experimental  results  obtained  reveal  that  in 
experimental  hyperthyroidism,  work  is  done  much  less  economically  than  under 
normal  conditions. 

Young  male  rats  were  used  for  the  experiments.  During  the  study  they  were 
maintained  on  a  bread  and  milk  diet.  The  work  done  was  essentially  the  running  of 
approximately  a  kilometer  in  an  hour,  in  an  especially  devised  revolving  metal 
drum.  The  gas  exchange  was  determined  after  the  Haldane  (/.  Physiol.  13:419, 
1892)  principle,  in  a  closed  circuit  apparatus  and  gravimetrically.  The  apparatus 
was  originally  devised  by  Asher  (Curtis:  Biochcm.  Ztschr.  164:97,  1925)  and 
was  subsequently  modified  according  to  the  needs  of  extensive  use.  The  last  model 
of  the  apparatus  is  presented  in  the  accompanying  illustration.  Some  of  the  basal 
determinations  were  made  in  the  work  chamber,  with  the  animal  at  rest,  but  the 


Apparatus  for  determination  of  the  work  metabolism  in  small  mammals. 

majority  were  made  in  a  small,  especially  constructed  glass  chamber  modelled  after 
the  device  used  by  Asher  and  Danofif  (Biochcm.  Ztschr.  93:44,  1919). 

Animals  were  first  accustomed  to  the  rest  apparatus,  after  which  a  series  of 
determinations  of  basal  metabolism  in  the  postabsorptive  state  was  made.  They 
were  then  trained  to  run  in  the  revolving  drum,  following  which  a  series  of  basal 
metabolic  determinations  during  that  type  of  work  was  made.  The  animals  were 
then  fed  by  stomach  tube  35  centigrams  of  thyroid  extract  each  day ;  beginning 
on  the  fifth  day,  determinations  of  the  basal  metabolic  rate  were  again  made. 
Alternating  with  these,  a  series  of  determinations  of  work  in  the  basal  metabolic 
state  was  made. 

Four  series  of  determinations  of  the  gas  exchange  were  thus  made  on  each  of  the 
animals  studied,  all  during  the  basal  metabolic  state — the  normal,  after  thyroid  was 
fed,  during  work  and  during  work  after  thyroid  was  fed.  The  results  thus  obtained 
(Curtis:  Biochcm.  Ztschr.  167:321,  1926)  reveal  that  in  experimental  hyperthy- 
roidism the  rats  work  much  less  economically  than  normally.  To  do  the  same 
amount  of  work,  there  is  an  increase  in  oxygen  consumption  of  more  than  50 
per  cent,  with  a  corresponding  increase  in  energy  output.  An  experimental  basis 
is  thus  afforded  to  account  for  a  part  of  the  loss  of  weight  and  excess  intake  of 
food  in  active  patients  with  hyperthyroidism.  This  feature  was  first  pointed  out 
by  Plummer  and  Boothby  {Am.  J.  Physiol.  63:406,  1923)  in  patients  with  hyper- 
thyroidism. This  work  is  offered  as  an  experimental  confirmation,  since  the 
symptoms  arc  similar.     The  phenomenon  lias  more  recently  been   redi.scovercd  by 
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Kisch  (Klin.  Wchnschi-.  5:697,  1926).  It  costs  the  patient  with  hyperthyroidism 
many  more  calories  to  climb  a  given  flight  of  stairs  than  a  normal  person  of  the 
same  size  and  weight.  Likewise,  animals  with  experimental  hyperthyroidism 
consume  much  more  oxygen  in  running  approximately  a  kilometer  in  an  hour 
than  do  the  same  animals  under  normal  conditions. 

DISCUSSION 

E.  Pribr.'VM  :  With  Zuntz  in  1907,  I  studied  the  metabolism  of  dogs  after 
exercise.  During  the  rest  period,  the  metabolic  rate  was  higher  than  normal.  If 
work  was  done  while  the  animal  was  exhausted,  the  rate  was  the  same  as  has 
been  found  in  rats  with  experimentally  produced  hyperthyroidism.  In  the  experi- 
ments reported,  the  respiratory  quotient  is  high ;  in  our  experiments,  it  was  as  low 
as  0.6.  It  would  be  interesting  to  know  what  results  would  occur  in  the  metabolism 
and  the  respirator}^  quotient  in  these  animals  under  similar  conditions  of  rest 
and  work. 

Frank  Smithies:  Were  any  experiments  made  with  thyroxin?  Was  the 
thyroid  gland  intoxication  carried  to  the  extent  where  the  animals  had  diarrhea, 
or  electrical  changes  of  the  muscles? 

George  M.  Curtis  :  I  discussed  with  Loewe,  also  of  Zuntz's  laboratory,  the 
results  presented  here.  He  seemed  to  think  that  the  higher  respiratory  quotient  is 
caused  by  an  initial  washing  out  of  the  carbon  dioxide  in  the  tissues,  and  that  if  the 
experiments  were  carried  beyond  this  interval,  the  respiratory  quotient  would  be 
low.  Burroughs  Wellcome  and  Company  thyroid  gland  preparations  were  used 
but  no  thyroxin.  Enough  was  given  to  cause  diarrhea  and  symptoms  so  severe 
that  the  animals  died.  With  a  basal  metabolic  rate  of  plus  40  the  animals  are 
exhausted.  In  repeating  these  experiments,  it  is  better  to  give  one  large  dose 
followed  by  small  doses. 

Mav  14,  1928.  


AIR    EMBOLISM    OF    THE    PULMOXARY    CIRCULATION 
GEORGE    RUKSTIXAT 

AND 

E.     R.     LE  COUNT 

A  study  of  experimental  embolism  of  air  in  the  pulmonary  veins  and  systemic 
arteries  in  guinea-pigs  was  reported,  together  with  clinical  applications  of  the 
results  obtained  and  a  review  of  the  literature  and  different  views  which  are  held 
concerning  the  manner  in  which  death  results  from  this  kind  of  air  embolism. 


THE     ABSEXXE     OF     SEASONAL     CHANGE     IX     THE 

TOXICOGEXICITY     OF     THE     DIPHTHERIA 

BACILLUS 

ARTHUR     LOCKE 

AND 

E.     R.     MAIN 

A  good  quality  of  diphtheria  toxin  can  be  prepared  as  readily  during  the  summer 
months  as  during  the  winter  season.  If  variations  in  the  composition  of  the  broth 
are  avoided,  the  toxin  production  in  Lf  units  on  a  given  type  of  medium  and  by 
a  given  strain  of  organisms  may  be  so  controlled  as  to  be  practically  constant 
throughout  the  year. 
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Variations  in  toxicity,  degree  of  antigenicity  and  antitoxin-binding  avidity  may 
be  detected  through  variations  in  unit  flocculation  time.  A  significant  variation 
could  not  be  found  in  the  unit  flocculation  time  of  the  toxins  produced  by  diflferent 
strains  of  the  diphtheria  bacillus,  on  mediums  of  varied  composition,  during  different 
seasons  or  during  different  stages  of  the  period  of  active  growth. 

May   14,   1928.  


FLUCTUATION     IN    THE    HYDROGEN     ION     CONCEN- 
TRATION    OF     SALIVA     IN     EPILEPSY 

A.     M.     SAUNDERS 

Epilepsy  has  been  considered  an  acidosis,  and  the  treatment  consisted  formerly 
in  the  restriction  of  meats,  vegetables  being  substituted  for  them  to  increase  the 
alkalinity  of  the  system.  Bisgaard  and  Norvig  were  the  first  to  demonstrate  that 
rather  the  opposite — an  alkalosis — was  the  underlying  condition  in  epilepsy.  They 
demonstrated  the  retention  of  basic  substances  in  blood  serum  and  urine.  This 
dysregulation,  as  it  was  called,  was  attributed  to  a  disturbed  function  of  the 
parathyroid  gland.  I  had  an  opportunity  to  visit  St.  Hans  Hospital  in  Denmark 
at  the  time  this  work  was  being  done.  Norvig  did  not  obtain  results  with  the 
commercial  parathyroid  extract  in  the  treatment  of  persons  with  epilepsy,  but 
with  the  use  of  freshly  prepared  extracts  of  the  gland  in  normal  salt,  he  succeeded 
in  cutting  down  the  number  of  epileptic  seizures  and  in  decreasing  the  irritability 
and  dulness  of  the  patients  under  treatment.  I  have  not  heard  of  their  work 
recently,  but  many  other  authors  since  then  have  substantiated  the  observations  of 
alkalosis  in  epilepsy.  The  diet  now  given  to  epileptic  patients  has  been  changed 
to  a  ketogenic  diet  consisting  of  high  fat  and  protein  ratios.  Excellent  results, 
producing  a  cure  in  many,  have  been  obtained. 

In  their  investigation  of  the  reaction  of  blood  serums,  Marrack  and  Gilbert 
were  unable  to  demonstrate  definite  changes  in  the  reaction  of  the  blood  of  epileptic 
persons.  There  are  many  conflicting  symptoms  in  this  work,  and  it  occurred  to  me 
that  an  investigation  of  the  reaction  of  some  of  the  secretions  of  the  body  that 
could  be  obtained  easily  at  frequent  intervals  and  without  discomfort  to  the  patient 
might  be  of  interest.  The  latter  factor  is  an  important  criterion  in  working  with 
patients  in  state  hospitals. 

The  hydrogen  ion  concentration  of  the  saliva  was  estimated  by  the  La  Motte 
colorimetric  method.  For  this  study,  patients  were  selected  who  had  an  epileptic 
seizure  only  rarely,  for  instance,  one  a  month,  and  others  who  were  subject  to 
frequent  seizures,  about  one  or  more  a  day. 

The  patients  had  a  light  breakfast  in  the  morning,  after  which  they  cleaned 
their  teeth  carefully  with  a  tooth  brush  and  water  under  the  supervision  of  a 
trained  nurse.  They  were  also  instructed  to  gargle  and  rinse  the  mouth  repeatedly 
with  water.  After  that,  they  were  kept  in  the  examining  room  under  close  observa- 
tion. They  did  not  receive  food  nor  did  they  put  anything  else  into  their  mouth 
during  the  five  or  six  hours  of  examination.  Every  fifteen  minutes,  the  nurse  had 
the  patient  expectorate  into  a  large  receptacle  to  remove  any  saliva  that  might  have 
accumulated  and  been  held  in  the  mouth.  Then  a  second  small  container,  which 
had  been  cleaned  and  rinsed  in  distilled  water,  was  given  the  patient,  and  he  was 
instructed  to  draw  the  saliva  up  from  underneath  his  tongue.  The  specimens  thus 
obtained  were  immediately  tested  and  the  results  recorded. 

The  La  Motte  determination  requires  only  a  few  minutes.  We  consider  this 
important,  because  the  possibility  for  a  change  in  reaction  due  to  bacterial  activity 
is  reduced  to  a  minimum.  Patients  with  frequent  convulsions  and  also  those  few 
who  had  convulsions  while  under  our  direct  observation  showed  a  marked  fluctua- 
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tion  in  the  reaction.  Other  patients  who  had  not  had  convulsions  for  the  last  few- 
days  or  for  several  days  following  showed  slight  if  any  fluctuation,  giving  a  curve 
like  that  of  the  normal  controls.  The  fluctuation  in  the  reaction  seemed  to  have 
a  definite  relationship  to  the  convulsive  period. 

In  the  normal  controls  as  well  as  in  patients  having  convulsions  rarely,  the  reac- 
tion varied  only  between  6.7  and  7  during  five  or  six  hours.  In  the  epileptic  patients 
who  had  convulsions  during  the  experiment,  a  />h  reaction  varying  from  7.1  to 
5.8,  which  changed  abruptly,  was  found.  Immediately  or  soon  after  a  con\-ulsion, 
there  was  a  change  to  the  more  acid  reaction.  The  complete  report  was  published 
in  the   Journal   of   the   American   Medical  Association    (91:244    [July   28]    1928). 

DISCUSSION 

Frank  Smithies:  Were  experiments  made  with  bacteria-free  saliva?  There 
are  many  normal  variations  in  the  reaction  of  saliva. 

E.  Prier.am  :  It  seems  to  me  necessary  to  check  the  bacterial  content  during 
the  experiment,  and  also  to  find  out  what  substances  are  causing  the  acid  and 
alkaline  fluctuations. 

A.  M.  Saunders  :     The  bacterial  content  was  not  controlled. 

May  14,   1928.  


BACTERIOLOGIC     STUDIES     IX 
LYAIPHOGRAXULOMATOSIS 

H.     C.     SWEAXY 

Bacteriologic  studies  on  material  from  five  patients  with  lymphogranuloma  are 
reported :  Four  of  the  tissues  examined  were  from  the  retroperitoneal  glands  and 
one,  from  the  glands  of  the  hilum  of  the  lung. 

A  child,  aged  8  years,  had  been  pronounced  tuberculous  because  of  a  biopsy 
examination  one  and  a  half  years  previously.  Another  patient,  a  woman,  aged 
35,  manifested  symptoms  of  Addison's  disease  with  many  foci  in  the  skin  resembling 
abscesses.  A  man,  aged  28,  with  a  mediastinal  involvement,  had  a  cervical  lymph 
node  removed.  It  caused  an  infection  in  the  knee  joint  of  a  guinea-pig,  from 
which  diphtheroids  and  acid-fast  bacilli  were  recovered.  Bacteria  were  not  found 
by  direct  examination.  This  suggests  more  that  the  methods  are  at  fault,  perhaps, 
than  any  lack  of  infection,  and  is  comparable  to  finding  organisms  in  fibrotic  tuber- 
culous glands  in  cattle.  One  patient  did  not  reveal  any  acid-fast  bacilli  either 
directly  or  on  passage.  Only  a  pleomorphic  diphtheroid  was  found  that  may  have 
been  the  one  so  frequently  described. 

The  last  patient  was  a  woman,  aged  60,  from  whom  a  cervical  gland  had  been 
removed  five  years  before  and  pronounced  tuberculous.  A  typical  "abdominal  type" 
of  Hodgkin's  disease  was  present.  There  were  many  caseous  foci  in  the  fibrotic 
parts  of  the  glands  and  spleen.  Abscesses  were  found  in  the  lungs  in  which  there 
were  almost  pure  cultures  of  acid-fast  bacilli.  In  the  caseous  foci  in  the  spleen  were 
found  small  knots  of  organisms  that  possessed  a  natural  yellow  color  and  resembled 
a  granular  tubercle  bacillus  in  morphology.  They  seemed  to  originate  from 
granules  and  gradually  to  expand  into  colonies.  From  the  caseated  material  and 
from  the  abscesses  in  the  lungs,  a  variegated  flora  was  obtained  by  cultures.  One 
organism  looked  and  reacted  much  like  an  unstable  human  type  of  tubercle  bacillus. 
Another  looked  like  an  avian  type  but  reacted  like  a  human  type  of  low  virulence. 
A  third  was  a  pleomorphic  diphtheroid.  Perhaps  others  also  were  present.  This 
pleomorphic  form  was  found  chiefly  in  the  newly  formed  glandular  enlargements. 
Acid-fast  forms  were  found  only  in  the  caseous  tissues  or  abscesses.     After  growth 
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on  glycerin  agar,  both  acid-fast  forms  lost  part  of  the  acid  fastness,  especially 
immediately  after  their  isolation.  Later,  both  seem  to  have  become  stabilized  until 
they  are  now  continually  acid  fast. 

There  is  good  evidence  to  show  that  lymphogranuloma  is  the  result  of  a  parasitic 
infection  in  a  particular  type  of  host.  Perhaps  it  is  a  combination  of  the  two 
factors.  The  facts  that  the  process  runs  a  typical  course  of  an  infectious  disease; 
that  the  pathologic  changes  are  typical,  and  that  almost  always  a  pleomorphic 
bacterial  flora  is  present  seem  to  remove  much  doubt  about  its  infectiousness. 
It  is  rarely  contagious,  first  because  the  host  must  be  prepared  for  the  symbiotic 
existence  of  a  parasite  that  will  ordinarily  not  reproduce  the  pathologic  changes  in 
an  unprepared  host ;  secondly,  the  disease  is  rare,  and,  thirdly,  it  runs  its  course 
almost  entirely  enclosed  within  glands.  The  fact  that  a  tj^pe  cell  that  metastasizes 
bodily,  such  as  is  found  in  malignant  conditions,  is  not  present  seems  to  remove 
much  doubt  as  to  its  malignancy.  The  mononuclear  and  multinuclear  giant  cells  are 
transplants  from  bone  marrow  and  appear  only  after  the  acute  inflammatory 
lymphoid  hyperplasia  has  passed.  Many  times  these  giant  cells  can  be  found  only 
with  difficulty.  The  fibrosis  seems  to  be  an  attempt  at  healing  and  reveals  the 
degree  of  chronicity. 

The  relationship  to  tuberculosis  is  suggested  because  of  the  frequent  presence 
of  acid-fast  bacilli  that  resemble  a  degenerating  type  of  organism.  It  is  possible 
that  a  degenerated  form  of  tubercle  bacillus  is  the  origin  of  the  process.  This 
degenerate  perhaps  passes  over  into  a  diphtheroid  type  that  is  practically  a  distinct 
species  and  may  be  so  considered.  Experimentally,  I  have  produced  variations  of 
rare  strains  of  tubercle  bacilli  that  resemble  such  a  change.  In  one  guinea-pig,  the 
multinuclear  giant  cells  such  as  are  found  in  persons  with  Hodgkin's  disease  were 
obtained  from  a  Berkefeld  filtrate  of  tuberculous  materials. 

On  the  other  hand,  the  possibility  of  secondary  infection  with  variegated 
acid- fast  and  diphtheroid  bacilli  must  not  be  entirely  overlooked  until  more  experi- 
mental proof  is  produced.  It  seems,  however,  that  it  is  more  than  a  coincidence  that 
such  cycles  of  organisms  are  so  frequently  found  when  other  conditions  like 
carcinoma  rarely  ever  yield  them.  The  universal  presence  of  tubercle  bacilli  in 
the  human  body ;  the  fact  that  tubercle  bacilli  undergo  degenerative  changes  occa- 
sionally, which  resemble  such  forms  found,  and  the  fact  that  there  are  transition 
forms  of  glandular  tuberculosis  that  seem  to  shade  off  into  a  Hodgkin's-like  disease 
are  arguments  in  favor  of  a  tuberculosis-like  origin.  There  is  also  an  ubiquity  of 
diphtheroids,  but  the  frequent  presence  of  acid-fast  forms  discounts  this  origin. 
The  whole  picture  appears  more  like  a  heterogeneous  degeneration  of  an  atypical 
strain  of  tubercle  bacilli  in  a  particular  type  of  host,  that  has  failed  to  overcome 
the  parasite.     This  seems  to  be  the  most  logical  explanation  from  available  facts. 

May  14,  1928. 
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SOME     FACTORS     IN     NATIVE     IMMUNITY     TO 
TUBERCULOSIS  * 

ESMOND     R.     LOXG 

I  have  chosen  for  the  subject  of  my  paper  one  that  has  been  a  favorite  on 
occasions  of  this  sort,  a  phase  of  the  broad  subject  of  natural  immunity.  I  am 
incHned  to  believe  that  this  subject  finds  its  v^^-ay  into  such  addresses  so  frequently 
because  its  mechanism  is  still  almost  entirely  in  the  realm  of  speculation,  and 
it  is  only  in  the  safety  zone  of  a  presidential  address  that  the  surmises  and 
hypotheses  conventionally  applied  can  escape  immediate  critical  assault. 

It  seems  to  me  that  the  importance  of  native  immunity  to  tuberculosis  is  again 
engaging  the  attention  of  pathologists,  which  for  some  time  past  has  been  largely 
directed  toward  the  more  spectacular  phenomena  of  acquired  resistance  to  this 
disease.  Twenty  years  ago,  when  the  newly  discovered  skin  reactions  emphasized 
anew  the  enormous  extent  of  tuberculous  infection  in  the  human  race,  and  at  the 
same  time  disclosed  the  surprising  youth  at  which  this  infection  occurs,  the  fact 
of  an  apparent  universal  susceptibility  to  infection  with  still  an  obvious  resistance 
to  further  inroads  of  the  disease  soon  led  to  a  widely  prevalent  recognition  of 
these  first  infections  as  immunizing  or  spontaneously  "vaccinating"  inoculations. 
The  experimental  investigations  of  Paul  Romer  on  the  protective  effect  of 
nonlethal  inoculations  of  tubercle  bacilli  against  later  heavier  infection  supple- 
mented and  extended  the  classic  observations  of  Robert  Koch  on  the  phenomenon 
linked  with  his  name.  Twenty  j^ears  of  effort  to  make  practical  prophylactic 
use  of  the  knowledge  thus  gained  are  culminating  at  present  in  the  gigantic 
experiment  on  man  of  Calmette,  and  for  these  two  decades  there  has  been  unceasing 
experimental  inquiry  into  the  underlying  mechanism  of  the  protection  thus 
conferred. 

Not  from  any  lack  of  success  attending  these  efforts,  but  apparently  in  response 
to  a  natural  law  of  human  behavior  compelling  a  constant  review  of  the  steps, 
the  pendulum  of  inquiry  is  again  swinging  back  to  a  consideration  of  factors 
temporarily  lost  from  sight  while  the  phenomena  of  hypersensitiveness  and  acquired 
immunity  held  the  chief  attention.  Certain  unanswered  questions  are  again  in 
the  fore.  There  is  not  time  at  present  to  discuss  many  of  these,  but  attention 
may  be  directed  with  profit  to  one,  the  arrest  of  the  initial  infection.  I  am 
sure  that  this  is  a  puzzle  as  much  to  the  matured  phthisiologist,  as  to  the  tyro 
medical  student,  who  naively  gives  the  information  that  infection  in  children  meets 
with  little  resistance  to  its  rapid  and  ultimately  lethal  progression,  and  almost  in 
the  same  breath  parrots  the  astonishing  paradox  that  50  per  cent  or  more  of 
children  are  infected  before  they  reach  the  age  of  6. 


*  President's  address,  read  before  the   Chicago   Pathological   Socictv,  Oct.  8, 
1928. 
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The  wide  variability  in  the  anatomic  extent  of  these  first  infections,  ranging 
from  a  small  fibroid  scar  to  a  large  calcified  primary  complex,  must  have  impressed 
everyone  with  moderate  experience  in  the  postmortem  room.  Beyond  question 
some  of  this  variation  is  to  be  attributed  to  difference  in  dosage  and  virulence 
of  the  infecting  bacilli,  but  the  undoubted  cases  in  which  known  massive  and 
repeated  exposure  has  not  led  to  even  initially  extensive  infection,  testify  sufficiently 
that  the  bacillary  factor  is  not  the  only  one  involved.  Such  cases  rule  out  as 
well  a  dominant  role  of  locational  accident  in  determining  the  outcome  of  early 
infections. 

This  raises  at  once  the  old  question  of  a  varying  inherent  immunity  to  tuber- 
culosis in  the  human  race.  And  it  is  at  this  point  that  one  must  begin  distinguish- 
ing immunity  and  resistance.  In  true  conformity  with  a  militaristic  upbringing 
we  have  built  our  young  and  vigorous  science  of  immunology  into  a  picturesque 
belligerenc}^  in  which  leukocytes  attack  germs,  serum  antibodies  fight  their  progress 
and  connective  tissue  cells  hem  them  in  like  an  investing  and  relentless  w^all  of 
besiegers  —  a  vivid  antimicrobial  warfare  with  all  the  traditional  interaction  of 
armed  conflict. 

In  the  face  of  this  deeply  noted  tradition  the  other  possibility,  a  simple 
insusceptibility,  is  not  particularly  alluring.  To  change  the  analogy  into  a  more 
pacific  cast,  we  have  remembered  the  encompassing  thorns  but  have  largely  for- 
gotten the  stony  places  which  equally  made  fruitless  the  freshly  sown  seed  in 
the  parable.  And  yet,  as  I  hope  to  be  able  to  show  later,  if  we  utterly  neglect 
the  latter  point  of  view,  we  are  perhaps  missing  half  of  our  opportunity  to  under- 
stand immunity  to  initial  infection. 

The  conventional  view  of  resistance  to  tuberculosis  is  the  one  which  emphasizes 
the  obviously  protective  aspect  of  its  anatomic  unit,  the  tubercle.  The  epithelial- 
like  cells,  with  their  attribute  of  phagocytosis,  meet  every  advance  of  the  spreading 
germs  with  an  encircling  investment.  It  would  seem  as  if  this  mechanical  limita- 
tion, supplemented  by  a  destructive  phagocytic  activity  of  the  cells,  might  well 
arrest  the  process.  That  it  frequently  does  not  do  so  has  been  usually  explained 
on  the  ground  that  the  destructive  or  lytic  activity  of  the  phagocytic  cell  may 
not  always  be  effective,  and  that  so  far  from  killing  off  the  germs  the  motile 
phagocytic  cells  may  actually  transport  them  alive  to  set  up  infection  in  a  new 
place. 

In  recent  years,  almost  in  recent  months,  a  startling  reversal  of  the  original 
Metchnikovian  view  of  phagocytosis  has  been  put  forth.  White,  Sabin,  Dean, 
Cunningham  and  others  are  submitting  increasing  evidence  suggesting  that  so  far 
from  being  a  means  of  defense  the  tubercle  may  in  effect  constitute  a  protective 
mechanism  for  the  germ  through  its  provision  of  a  favorable  environment  for 
the  growth  of  the  latter  in  the  epithelioid  cell.  One  of  them  has  even  hazarded 
the  opinion  that  were  it  not  for  epithelioid  cells  of  a  certain  type,  tubercle  bacilli 
introduced  into  the  body  would  fail  to  find  the  proper  medium  for  their  multiplica- 
tion, and  would  shortly  die  out.  This  is  a  far  cry  from  the  original  view  of  the 
epithelioid  cell  as  a  defensive  agent. 

A  proper  appreciation  of  the  evidence  on  which  this  new  theory  is  based  requires 
much  understanding  of  the  intricate  problem  of  the  origin  and  ultimate  fate  of 
the  epithelioid  cells.  Unfortunateh",  there  is  no  general  agreement  on  this  subject. 
The  hypothesis  to  which  I  have  just  made  reference  rests  on  the  identification  of 
two  types  of  epithelioid  cells,  the  monocyte,  a  blood  cell  derived  from  extravascular 
cells  in  the  reticulated  organs  of  the  body,  such  as  the  spleen,  bone  marrow  and 
lungs,  and  the  clasmatocyte,  a  cell  of  the  fixed  tissues  derived  originally  from 
embryonic  endothelium.  Sabin,  Doan  and  Cunningham  presented  evidence  that 
the  predominant  epithelioid  cell  in  progressive  tuberculosis  is  the  monocyte.  More- 
over, they  appear  to  have  established  the  important  fact  that  the  monocyte  count 
of  the  circulating  blood  furnishes  a  reliable  index  of  the  type  of  tuberculosis  in 
the  tissues,  progressive  or  otherwise.    Their  counts  show  a  significant  ratio  between 
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the  monocytes  and  the  circulating  lymphocytes,  with  the  former  relatively  high  in 
cases  with  poor  prognosis  and  relatively  low  in  favorable  cases.  The  results  of 
Morriss  and  Tan,  at  Gaylord  Farm,  and  of  my  associates  Dr.  Seibert  and  Dr. 
Finner,  seem  to  support  this  belief. 

In  sharp  and  apparently  irreconcilable  contrast  with  the  views  of  the  Sabin 
group  stands  the  work  of  the  veteran  cytologist  Maximow,  who  also  discovered 
both  monocytes  and  clasmatocytes  in  the  epithelioid  tubercle,  but  failed  to  find 
the  variations  in  their  significance  stressed  by  Sabin  and  her  colleagues.  In 
investigation  on  tissue  culture  Maximow  seems  to  have  established  an  intimate 
genetic  relation  between  the  lymphocytes  and  the  other  important  cells  of  the 
tubercle,  viz.,  the  epithelioid  cell  and  the  fibroblast.  "The  source  of  the  epithelioid 
cells,"  ^laximow  stated,  "is  double ;  some  are  mobilized  histiocytes"  (i.  e., 
clasmatocytes  in  another  terminologjO  "and  some  are  hj-pertrophied  lymphocj-tes." 
"Under  appropriate  conditions  of  time  and  stimulus,"  he  added,  "the  epithelioid 
cells  in  turn  become  fibroblasts." 

Thus,  Sabin,  Doan  and  Cunningham  stressed  the  significance  of  varying  pro- 
portions of  lymphocytes  and  monocjiies,  while  ^Maximow  found  them  essentially 
one  and  the  same  cell.  Pathohistologists  are  particularly  receptive  to  the  Maximow 
view  because  its  emphasis  on  the  relation  of  lymphocj-tes  to  both  the  epithelioid 
cells  and  the  fibroblasts  goes  far  to  explain  that  outlj-ing  ring  of  lymphoc\-tes 
which  has  so  long  puzzled  the  student  of  the  tubercle. 

Whether  improvement  of  the  already  masterly  technic  of  these  able  and  tireless 
investigators  will  bring  them  together  remains  to  be  seen.  If  it  does  not  it  will 
not  be  for  want  of  industry.  In  the  meantime  those  of  us  who  are  not  skilled 
cytologists,  but  are  interested  in  the  same  general  problem,  can  undertake  experi- 
ments only  of  a  less  ambitious  character.  I  have  wondered  if  a  comparison  of 
the  immediate  cellular  response,  as  shown  in  ordinary  fixed  tissues,  to  the  implanta- 
tion of  tubercle  bacilli  in  animals  of  known  wideh'  varying  resistance  to  the  disease, 
might  not  shed  light  on  the  problem  of  native  immunity.  I  was  led  to  undertake 
this  partly  through  a  greater  familiarity  with  the  cellular  reaction  of  acquired 
immunity.  It  is  an  old  view,  which  has  recently  been  concisely  stated  by  Theobald 
Smith,  that  "acquired  resistance  is  only  a  specific  increment  of  natural  resistance, 
either  through  a  temporary  mobilization  of  natural  forces,  or  the  more  prolonged 
overactivity  of  some  element  of  natural  resistance."  To  test  this  view  in  its 
cellular  aspects,  my  assistant,  ^Ir.  Vorwald,  and  I,  in  experiments  to  be  reported 
by  him  in  detail  later,  have  studied  one  day,  one  week  and  one  month  tubercles 
in  the  guinea-pig,  monkey,  rabbit,  rat,  dog,  cat,  chicken  and  turtle  following 
inoculation  with  a  standard  dose  of  human  type  tubercle  bacilli  per  kilogram  of 
weight. 

While  the  results  of  this  experiment  are  highly  complicated  and  cannot  at  the 
same  time  be  briefly  and  adequately  summarized,  they  show  clearlj-  that  the  speed 
of  initial  reaction  cannot  be  correlated  with  an  ultimateh-  favorable  outcome.  The 
most  susceptible  animal,  the  guinea-pig,  showed  the  most  prompt  and  extensive 
reaction  to  the  implantation  of  tubercle  bacilli  in  the  lung.  In  contrast,  the  far 
more  resistant  rat  scarcely  reacted  within  twenty-four  hours,  but  in  the  succeeding 
weeks  constructed  small,  tight,  epithelioid  tubercles,  with  a  notable  economy'  of 
cells  compared  with  the  lavish  outpouring  in  the  susceptible  guinea-pig.  The 
monkey,  ultimateh'  almost  as  little  resistant  as  the  guinea-pig,  exhibited  far  less 
reaction  at  the  start,  but  massive  tubercles  at  the  end  of  a  month.  The  tubercles 
of  the  rabbit  resembled  those  of  the  rat  cytologically.  but  were  larger  and  more 
progressive,  without  approaching  those  of  the  guinea-pig  or  monkey  in  extent. 

In  brief,  these  simple  experiments  have  seemed  to  me  to  support  a  view  that 
I  have  held  for  some  time  that  we  must  look  beyond  the  solid,  formed  elements 
of  the  body  for  some  part  of  the  story  of  native  insusceptibility  to  tuberculosis, 
and  consider  the  capacity  of  the  bacillus  to  take  hold  on  the  soil  in  which  implanted, 
or,  less  metaphorically,  to  multiply  on  the  unorganized  chemical  nutriment  pro- 
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vided.  Fortunately,  we  are  well  provided  with  information  on  the  nutritional 
requirements  of  the  tubercle  bacillus.  As  a  matter  of  fact  one  nutritional  require- 
ment is  outstanding,  as  far  as  can  be  determined  by  in  vitro  experiment.  Of  all 
carbon  compounds  the  triatomic  alcohol  glycerol  best  supports  the  growth  of  the 
micro-organism.  It  is  the  basic  substance  for  the  synthesis  of  the  characteristic 
lipoids  of  the  bacillus  and  can  support  active  growth  as  the  sole  source  of  carbon. 

It  seems  to  me  that  the  time  has  arrived  for  an  attempt  at  closer  correlation 
of  the  knowledge  of  the  nutritional  factors  of  the  bacillus  and  its  growth  in  the 
human  body.  Unfortunately,  the  technical  diflBculties  are  as  great  in  their  own 
way  as  in  the  morphologic  experiments  to  which  I  have  referred.  Our  attempts 
to  determine  whether  diii'erences  exist  in  nutritional  availability  for  the  tubercle 
bacillus  in  tissues  of  varying  resistance  have  so  far  proved  futile.  On  the  other 
hand,  indirect  evidence  from  experiment  has  been  highly  suggestive.  I  wish,  how- 
ever, to  lay  little  stress  on  the  present  results  of  these  experiments,  as  first  experi- 
ments have  a  notorious  tendency  to  be  strongh^  and  honestly  positive,  while 
incapable  of  repetition.  I  may  mention  them,  however,  for  what  they  are  worth 
in  their  bearing  on  our  problem.  On  the  theory  that  glycerol  might  be  a  con- 
trolling chemical  factor  in  the  growth  of  the  bacillus  within  the  body  as  well  as 
outside,  an  attempt  was  made  to  decrease  the  resistance  of  a  relatively  refractory 
animal  by  increasing  its  gljxerol  content,  and  to  enhance  that  of  a  susceptible 
animal  by  decreasing  anj'  naturally  existing  glycerol  in  its  tissues.  For  the  first 
purpose,  glycerol  was  injected  intravenously  into  infected  rats  several  times  a  day 
for  a  period  of  two  months ;  similarly  infected  but  nontreated  rats  served  as 
controls.  For  the  second  purpose,  palmitic  acid  was  fed  in  large  quantities  to 
infected  guinea-pigs,  on  the  theory  that  in  conformance  with  the  law  of  mass 
action  an  excess  of  a  fatty  acid  would  force  the  synthesis  of  any  glycerol  freed 
from  fat  in  its  metabolism  back  into  the  form  of  neutral   fat. 

The  results  were  clearcut  as  far  as  they  went.  The  rats  treated  with  glycerol 
developed  a  more  rapid  and  extensive  pulmonary  tuberculosis  than  did  the  non- 
treated  rats  used  as  controls.  The  guinea-pigs  treated  with  palmitic  acid  developed 
less  pulmonary  tuberculosis  and  a  more  sclerotic  type  than  the  nontreated  rats 
used  as  controls. 

For  the  reasons  given,  I  think  that  these  experiments  are  deserving  only  of 
mention  and  not  of  stress  at  the  present  time,  but  I  would  call  attention  to  certain 
clinical  facts  which  seem  to  me  to  be  worthy  of  more  detailed  notice  than  they 
ordinarily  receive.  These  have  to  do  with  a  number  of  traditional  incompatibilities 
as  well  as  susceptibilities  in  respect  to  tuberculosis  and  other  diseases.  In  a  recent 
admirable  review  on  the  pathogenesis  of  tuberculosis,  Allen  Krause  pointed  out 
again  that  we  have  not  yet  learned  why  in  diabetes  and  obesity  —  to  mention  in 
particular  two  of  the  abnormal  constitutional  states  associated  with  a  modified 
resistance  to  tuberculosis  —  resistance  is  so  altered.  I  may  quote  his  statements, 
which  cannot  be  improved,  "In  our  ignorance  it  is  significant  that  diabetes,  a 
so-called  disease  of  metabolism,  is  associated  with  an  unusual  tendency  to  active 
tuberculosis."  And  again,  "What  now  becomes  of  interest  is  the  undeniable  fact 
that  obesity  provides  peculiarly  sterile  soil  for  tuberculous  infection.  How  it  does 
this  is  peculiarly  inexplicable." 

I  believe  it  would  not  be  overrash  at  this  time  to  suggest  an  explanation  for 
these  interesting  facts.  As  I  stated  at  the  outset  it  is  perhaps  a  privilege  in  such 
an  address  as  this  to  offer  hypotheses  without  the  usual  insistence  on  rigid  proof. 
Both  of  the  pathologic  states  I  mentioned  are  diseases  of  fat  metabolism.  In 
the  one,  diabetes,  associated  with  susceptibility  to  tuberculosis,  the  trend  of  fat 
metabolism  is  catalytic,  by  way  of  substitution  for  an  impeded  sugar  metabolism. 
With  the  break-up  of  every  molecule  of  fat,  glycerol  is  presumably  liberated. 
While  the  amount  in  circulation  at  any  one  time  is  probably  small,  the  constant 
increased  availability  of  the  substance,  even  if  slight,  ultimately  might  be  of  great 
significance  for  the  growth  of  the  tubercle  bacillus. 
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On  the  other  hand,  in  constitutional  obesity,  the  trend  of  fat  metabohsm  is 
predominately  synthetic.  For  a  reason  not  yet  known,  but  related  in  some  way  to 
the  influences  controlling  reversible  reactions,  fat  tends  to  be  stored  up  as  neutral 
fat.  This  probably  means  that  less  of  the  labile  intermediaries  of  fat  metabolism, 
including  glycerol,  are  in  circulation.  It  would  not  be  surprising  if  in  the  face 
of  this  constitutional  impoverishment  in  the  substance  best  supporting  its  growth 
the  tubercle  bacillus  failed  to  thrive. 

I  would  not  for  one  moment  suggest  that  these  chemical  factors  are  the 
determining  ones  in  native  immunity  to  tuberculosis.  I  proposed  at  the  outset  to 
discuss  only  some  of  the  factors  bearing  on  this  subject.  I  simply  wish  to  point 
out  that  they  should  not  be  overlooked,  and  that  in  a  disease  in  which  a  slight 
influence  could  tip  the  scales  of  cellular  activity  in  either  direction,  these  constitu- 
tional chemical  factors  of  the  soil  could  be  important.  I  would  be  bold  enough 
to  w'ish  to  modify,  as  committing  its  author  too  far,  even  that  conservative  explana- 
tion of  natural  immunity  to  tuberculosis  offered  by  Theobald  Smith  in  his  presi- 
dential address  before  the  National  Tuberculosis  Association.  His  cautious 
statement  that  "the  primary  resistance  of  the  host  is  due  to  forces  inherent  in  the 
system,"  if  by  resistance  be  implied  immunity,  leaves  out  the  fact  that  to  some 
extent  the  system  may  be  passive  and  nonreactive  and  j'et  be  respectively  more 
or  less  insusceptible.  When  the  truth  is  finally  known,  I  am  sure  it  will  develop 
that  native  immunity  to  tuberculosis  is  the  resultant  of  the  interplay  of  many 
factors  so  intimately  connected  that  distinctions  on  specific  morphologic  or  chemical 
bases  will  be  impossible. 

October  8.   1928. 


TORULAR     LEPTOMEXIXGITIS 
C.     P..     SEMERAK 

Lesions  caused  by  Tontia  histolytica  are  chiefly  in  the  meninges,  although  the 
involvement  of  other  tissues,  such  as  the  lungs,  has  been  observed.  The  symptoms 
of  torula  infection  of  the  meninges  are  those  of  meningeal  irritation  or  tumor  of 
the  brain.  The  organisms  are  demonstrated  by  careful  examination  of  stained 
preparations  of  the  spinal  fluid  and  by  cultures.  The  onset  is  insidious,  and  the 
illness  is  protracted.  The  lesions,  usually  limited  to  the  pia-arachnoid.  are  like 
cysts  filled  with  organisms  in  a  colloid  substance.  The  inflammatory  reaction 
is  slight.  My  report  is  the  study  of  two  brains  from  i)atients  with  torular 
meningitis. 

Case  1. — The  clinical  and  anatomic  observations  are  published  in  the  Archives 
of  Neurology  and  Psychiatry  (19:689  [April]  1928).  The  dura  mater  was 
unchanged  except  for  a  region  4  by  3  cm.  on  the  visceral  surface,  which  was 
dark  brown  with  many  small  hemorrhages.  This  discoloration  was  opposite 
a  surgical  laceration  and  hemorrhage  in  the  right  frontal  and  temporal  regions 
of  the  brain,  4  by  3  cm.,  elevated  1.5  cm.  A  gauze-wick  drain,  7  cm.  long  and 
2  cm.  wide,  protruded  from  the  lower  margin.  The  right  cerebral  hemisphere 
was  swollen,  the  convolutions  flattened  and  the  sulci  narrow.  The  flattening  of 
the  convolutions  of  the  left  hemisphere  was  much  less.  The  leptomcningcs,  lifted 
away  from  the  cortex  by  an  ojiaque  fluid,  were  thin  and  transparent  except  for 
a  few  irregular  hemorrhages  on  the  right  side,  continuous  or  near  the  traumatized 
cortex.  There  were  no  hemorrhages  on  the  left  side,  and  only  a  slight  staining 
with  blood  along  the  distended  veins.  The  arteries  at  the  base  of  the  brain  were 
unchanged.  There  was  a  pressure  groove  (foramen  magnum)  on  the  inferior 
surface  of  the  cerebellum.     The  surfaces  made  when  the  cerebrum  was  cut  were 
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normally  stippled,  and  the  ventricles  were  slightly  distended,  11  mm.  transversely, 
at  the  level  of  the  anterior  commissure.  The  ventricular  ependyma  was  blood- 
stained and  finely  granular ;  the  choroid  plexus  was  unchanged.  The  decompression 
hemorrhage  and  traumatized  tissues  included  the  island  of  Reil,  extended  from 
the  inferior  frontal  gyrus  to  the  inferior  temporal  gyrus,  and  were  bounded  medially 
by  the  external  capsule  and  central  nuclei.  In  this  region  the  cortex  and  the 
corona  radiata  were  destroyed.  There  were  no  gross  changes  in  the  brain  stem 
or  cerebellum.  The  spinal  dura  was  grossly  normal.  The  leptomeninges  were 
thin  and  transparent,  but  were  slightly  raised  by  a  gelatinous  substance  (coagulated 
protein).     On  sectioning-  the  surfaces  were  found  to  be  white. 

Sections  were  examined  from  the  left  inferior  frontal  and  superior  temporal 
gjTus,  the  right  inferior  and  medial  frontal  gyrus,  the  left  superior  and  medial 
frontal  gyrus,  the  right  postcentral  gyrus,  the  cornu  ammonis,  the  brain  stem  at 
the  aqueduct  of  Sylvius,  the  right  crus  cerebri,  the  left  lenticular  nucleus,  the 
thalamus  with  the  substantia  nigra  and  the  nucleus  ruber,  the  pons,  the  left  dentate 
nucleus  with  the  surrounding  arborizations,  the  medulla  and  the  cervical,  thoracic, 
lumbar  and  sacral  portions  of  the  spinal  cord.  The  tissues  were  stained  with 
hematoxylin-eosin,  hematoxylin  with  phosphotungstic  acid,  Mann  and  van  Gieson 
stains,  Nissl's  toluidine  blue,  sudan  III  and  the  Rio  del  Hortega  stain.  The 
connective  tissue  bands  of  the  cerebral  leptomeninges  were  heavy ;  their  meshes 
were  widel}'  distended,  and  between  them  were  masses  of  torula  organisms.  These 
varied  greatly  in  size,  the  smallest,  about  8  microns  in  diameter,  were  stained 
darkh'-  and  could  easih'  be  mistaken  for  lymphocytes,  the  largest  as  much  as 
50  microns  in  diameter  had  a  homogeneous  body  with  a  darkly  stained  capsule, 
from  1  to  2  microns  thick.  Some  of  these  were  budding.  There  was  a  dense 
lymphocytic  infiltration  about  the  arteries  and  veins  with  an  occasional  plasma  cell 
and  a  few  large  multinucleated  phagocytes  containing  one  or  several  torula 
organisms.  About  the  vessels  of  the  bulbar  and  spinal  pia-arachnoid  there  was  a 
lymphocytic  exudate,  and  torula  cells  were  scattered  between  the  meshes  to  a 
lesser  extent  than  in  the  cerebral  leptomeninges.  There  was  also  a  perivascular 
lymphocytic  infiltration  in  the  gray  and  white  matter  of  the  cerebrum,  brain 
stem,  pons,  medulla,  spinal  cord  and  cerebellum.  ^lany  yeast  cells  were  scattered 
in  the  perivascular  lymph  spaces,  with  only  a  few  in  the  nervous  tissue.  At  the 
outer  margin  of  the  left  dentate  nucleus  was  a  necrotic  region,  7  by  3  mm.  in 
diameter,  and  a  few  torula  organisms  were  in  the  cellular  debris.  The  ganglion 
cells  of  the  dentate  nucleus  were  swollen,  faintly  stained  or  contracted  and  narrow, 
and  the  chromatin  was  stained  intensely.  A  few  cells  situated  at  the  peripherj- 
of  the  necrotic  region  were  simply  shadows,  without  nuclei  or  Nissl  granules. 
Between  the  necrotic  region  and  the  cerebellar  arborization  of  the  cortex  was 
a  slit  about  6  mm.  long  and  1  mm.  wide,  with  ependymal  cells  along  its  periphery, 
representing  the  terminal  portion  of  the  lateral  recess.  In  this  there  were  a  few 
large  giant  cells  with  one  or  several  torula  organisms,  also  many  extracellular 
organisms.  Some  of  the  smaller  arteries  were  thick-walled.  ^lost  of  the  veins 
were  empty,  occasionally,  however,  a  distended  vein  completely  filled  the  peri- 
vascular lymph  space.  There  were  no  changes  in  the  large  ganglion  cells,  except 
that  the  Nissl  granules  were  more  or  less  absent.  There  was  no  increase  in  glia 
cells  or  glia  fibrils. 

The  histologic  diagnosis  was :  torular  cerebrospinal  leptomeningitis ;  multiple 
petechial  hemorrhages  of  the  leptomeninges ;  marked  perivascular  lymphocytic 
infiltration  of  the  brain,  medulla  and  spinal  cord  ;  edema  of  the  brain  and  lepto- 
meninges ;  anemia  of  the  brain ;  slight  internal  hydrocephalus  ;  slight  focal  necrosis 
of  the  cerebellum ;  large  surgical  laceration  of  the  right  temporal  lobe,  and  post- 
operative pressure  asymmetry  of  the  brain. 

Case  2. — The  essential  clinical  features  of  the  condition  in  this  patient,  a 
negress,  aged   39  years,   will   be   i)ul)lished  elsewhere.     These    features  are  com- 
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parable  to  those  of  the  first  patient.  ( The  postmortem  examination  was  made  by 
Edwin  F.  Hirsch.)  The  reflected  tissues  of  the  scalp  were  unchanged,  the 
calvarium  was  1.5  cm.  thick,  the  dura  was  tense  and  the  dural  sinuses  were 
unchanged.  Between  the  dura  and  the  pia-arachnoid  were  delicate  weblike  adhe- 
sions. The  convolutions  of  the  cerebrum,  especialh-  of  the  right  hemisphere,  were 
flattened.  On  both  sides  of  the  longitudinal  fissure  over  the  vertex  was  a  milky 
opacity  4.5  by  1.5  cm.  In  the  leptomeninges  covering  the  sulci  and  on  the  base 
of  the  brain  were  other  opacities,  from  1  to  2  mm.  in  diameter.  About  the  optic 
chiasma  was  a  thin  fibrous  tissue  thickening.  Considerable  quantities  of  faintly 
turbid  spinal  fluid  escaped  from  these  tissues.  The  brain  with  the  upper  half  of 
the  dura  weighed  1,330  Gm.  The  anterior  poles  of  the  temporal  lobes  were 
adherent  to  the  inside  of  the  dura,  and  when  the  brain  was  removed  these  portions 
were  torn.  There  was  a  melanin  pigmentation  of  the  base  of  the  brain  and 
upper  part  of  the  spinal  cord.  After  the  brain  was  removed,  the  dura  of  the 
front  of  the  middle  cranial  fossa  on  both  sides  was  covered  in  a  place  2  by  2  cm., 
with  soft  red-brown  tissue  partly  brain  substance  and  partly  granulation  tissue. 
On  the  opposite  surfaces  of  the  dura  in  these  places  there  were  masses  of  white 
granular  tissue,  singly  and  confluent,  from  1  to  2  mm.  in  diameter,  that  were 
distributed  along  the  course  of  the  middle  meningeal  arteries.  Thej^  lay  in  cor- 
responding excavated  places  of  the  bone.  Those  on  the  right  side  were  especially 
numerous  about  the  gasserian  ganglion,  on  the  left  side  less  so  about  the  gasserian 
ganglion,  although  the  erosions  of  the  bone  were  otherwise  more  extensive.  There 
were  no  changes  in  the  middle  ears,  ethmoid  and  sphenoid  sinuses.  The  left 
maxir.arj'  sinus  contained  some  soft,   red  tissue ;   the  right  was  unchanged. 

The  brain  was  symmetrical,  the  cerebral  convolutions  flat  and  the  sulci  shallow, 
especiallj'  on  the  right  side.  The  leptomeninges,  lifted  from  the  cortex  by  a 
turbid  fluid,  were  thin  and  moderately  transparent  except  for  a  milky  opacity 
over  the  vertex,  along  the  longitudinal  fissure  for  about  from  1.5  to  2  cm.  on 
each  side.  There  were  multiple  white  fibrous  thickenings  scattered  in  the  sulci 
along  the  veins  in  the  pia-arachnoid,  from  0.5  to  1.5  mm.  in  diameter,  and  also 
in  the  interpeduncular  space,  and  an  opacity  at  the  tip  of  the  left  frontal  lobe  and 
along  the  left  Sylvian  fissure.  On  both  sides  of  the  fissure  of  Rolando,  at  about 
3  cm.  from  the  longitudinal  fissure,  there  was  a  dark  brown  discoloration  of  the 
leptomeninges,  about  1  cm.  in  diameter,  and  another  in  the  center  of  the  left 
frontal  lobe,  about  7  bj'  12  mm.  in  diameter.  The  veins  of  the  leptomeninges  were 
considerably  engorged  and  their  finer  radicals  formed  a  dense  network  all  over 
the  cerebral  hemispheres.  The  arteries  at  the  base  of  the  brain  were  slightly 
thickened  and  gaping,  and  the  basilar  artery  was  markedly  tortuous.  There  was  a 
deep,  well  circumscribed  (foramen  magnum)  pressure  furrow  of  the  cerebellum, 
and  the  leptomeninges  at  the  base,  especially  toward  the  midline,  were  opaque. 
The  surfaces  made  by  cutting  were  stippled ;  all  the  ventricles  were  greatly  dis- 
tended ;  the  lateral  ventricles  were  2.5  cm.  transversely  at  the  level  of  the  anterior 
commissure ;  the  anterior  and  posterior  hrrns  were  wide  and  deep,  especially  the 
right ;  the  ventricular  ependyma  and  the  septum  pellucidum  were  soft  and  swollen ; 
the  choroid  plexus  was  grossly  unchanged,  and  the  gray  and  white  matter  were 
well  differentiated.  The  internal  surface  of  the  spinal  dura  was  glistening  and 
smooth,  the  spinal  pia-arachnoid  was  thick  and  transparent  and  its  veins  were 
dilated.  There  was  a  dark  brown  blood  stain  in  the  lumbar  region.  There  were 
no  other  gross  changes  in  the  brain  and  spinal  cord. 

The  following  sections  were  examined  microscopically :  left  inferior  frontal 
cortex  with  corona  radiata  and  pia-arachnoid,  right  corpus  striatum  with  internal 
capsule,  thalamus,  substantia  nigra,  right  cornu  ammonis,  medulla,  pons,  dentate 
nucleus  and  the  spinal  cord  at  the  regio  cervicalis,  thoracalis,  lumbalis  and  sacralis. 
The  pia-arachnoid  was  thickened  over  the  motor  cortex,  the  fibrils  were  loose, 
swollen  and  pushed  apart,  and  in  their  meshes  were  disseminated  lymphocytes  and 
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mononuclear  leukocytes  in  about  equal  proportion ;  a  few  epithelioid  and  plasma 
cells  and  brown,  melanin  deposits  were  also  present.  The  infiltration  was  most 
pronounced  about  the  vessels  and  mostly  in  and  about  the  arterial  adventitia.  Six 
spherical,  ill  defined  cells  resembling  torula  were  found,  but  the  capsules  were 
indistinct  and  only  examination  b}-  oil  immersion  made  possible  their  differentiation 
from  the  surrounding  cellular  exudate.  On  the  outer  surface  of  the  arachnoid 
over  the  motor  cortex  there  was  a  fibrous  thickening  about  2  mm.  long,  which 
consisted  of  from  five  to  seven  rows  of  fibroblasts,  lymphocytes  and  one  large 
torula  cell.  In  the  cornu  ammonis  there  was  a  massive  infiltration  of  lymphocytes 
about  the  ependymal  vessels,  completely  filling  the  perivascular  lymph  spaces  which 
were  distended  and  in  some  instances  extended  into  the  surrounding  tissue ;  a  few 
plasma  cells  and  two  torula  cells  were  found.  The  ependymal  lining  was  partly 
disrupted  and  partly  thickened  by  from  three  to  four  rows  of  cells,  and  in  one 
region  there  was  a  huge  giant  cell  enclosing  a  mass  of  minute  torula  cells.  The 
basal  leptomeninges  were  also  densely  infiltrated,  especially  about  the  vessels  and 
nerve  sheaths,  and  the  perivascular  lymphocytic  infiltration  extended  to  some 
vessels  at  the  basal  margin  of  the  pons.  In  the  pia-arachnoid  of  the  medulla  there 
were  similar  changes,  that  is.  a  perivascular  lymphocytic  infiltration  which  extended 
to  the  ependymal  vessels  where  it  was  most  pronounced.  All  along  the  ependymal 
lining  of  the  fourth  ventricle  there  was  a  cellular  exudate  consisting  of  lymphocytes, 
mononuclear  leukocytes  and  plasma  cells.  The  spinal  cord  had  a  marked  lympho- 
cytic infiltration  at  all  levels.  The  pia-arachnoid  contained  dense  masses  of 
lymphocytes  throughout,  which  also  involved  the  sheaths  of  the  peripheral  nerves, 
which  were  surrounded  by  many  rows  of  lymphocytes,  penetrating  along  the  sheaths 
into  the  nerve  bundles.  An  extensive  endarteritis  was  present  in  the  spinal  arteries 
and  in  some  arterioles  of  the  peripheral  nerve  bundles.  There  were  dark,  melanin 
masses  disseminated  throughout  the  meshes  of  the  spinal  leptomeninges.  Although 
the  pathologic  changes  in  the  spinal  cord,  especially  the  lymphocytic  infiltration, 
were  marked,  there  were  only  a  few  torula  organisms,  from  two  to  four  in  each 
section,  except  in  the  lower  lumbar  portion  about  an  artery  at  the  incissura 
anterior  where  there  was  a  cluster  of  from  fifteen  to  twenty.  The  spinal  canal 
was  divided  in  two  canaliculi,  and  there  was  considerable  desquamation  of  the 
ependymal  cells.  The  leptomeninges  of  the  cerebellum  were  also  involved  in  the 
lymphocytic  infiltration  but  to  a  moderate  extent  only ;  a  moderate  perivascular 
infiltration  of  lymphocytes  was  also  present  in  both  the  gray  and  the  white  matter 
throughout  the  cerebral  hemispheres,  brain  stem,  cerebellum,  medulla  and  spinal 
cord ;  the  subependymal  vessels  were  densely  infiltrated  in  all  sections,  and  there 
was  more  or  less  of  a  cellular  exudate  along  the  ependymal  lining.  Either  the 
ganglion  cells  were  shrunken  or  the  cell  body  was  swollen  and  faintly  staining, 
with  a  pale  nucleus  and  thickened  pale-staining  neuraxon.  There  was  neither 
degeneration   nor   necrosis   in   any   part   of   the   brain,   cerebellum   or   spinal   cord. 

The  histologic  diagnosis  was :  marked  subacute  torular  cerebrospinal  lepto- 
meningitis ;  generalized  ependymitis,  endarteritis  and  periarteritis :  melanotic  pig- 
mentation in  the  leptomeninges  of  the  brain  and  spinal  cord ;  marked  hyperemia  of 
the  brain  and  leptomeninges  ;  edema  of  the  brain ;  internal  hydrocephalus ;  hydrops, 
and  atrophy  of  the  large  ganglion  cells. 

Torular  meningitis  seems  to  be  rare.  Accounts  of  only  sixteen  of  these  infec- 
tions have  been  published  here  and  abroad  during  the  past  twenty-three  years. 
It  seems  probable  that  the  disease  has  not  been  recognized  in  some  patients.  The 
importance,  therefore,  of  repeated  spinal  punctures  in  all  patients  with  cerebral 
or  meningeal  symptoms  cannot  be  emphasized  too  much,  and  the  most  careful 
examination  of  the  cells  found  in  the  spinal  fluid  is  necessary  to  differentiate 
the  torula  organisms  from  lymphocytes.  That  within  one  year  torula  meningitis 
has  been  recognized  in  two  patients  at  one  hospital  suggests  that  the  disease  may 
be  more  frequent  than  the  relatively  few  reports  on  this  subject  to  date  indicate. 
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DISCUSSION' 

Dr.  Frank  Smithies:  Castellani  believes  that  these  infections  follow  the 
ingestion  of  the  organism  and  that  they  are  then  carried  by  the  blood  to  the  brain. 

Dr.  E.  Pribram  :  Castellani  places  Torula  histolytica  among  the  Cryptococci. 
It  may  be  that  some  infections  reach  the  meninges  through  the  alimentary  tract, 
but  I  think  there  are  lesions  of  the  mouth,  nose  or  lips  and  that  from  these  the 
organisms  reach  the  brain. 

Dr.  E.  F.  Hirsch  :  In  both  of  the  postmortem  examinations  the  oldest  lesions 
were  about  the  gasserian  ganglions. 

October  8.   1928.  ■ — 


THE     EXCRETIOX     OF     METHYLENE     BLUE     BY    THE 
BILL\RY     SYSTEM     OF     THE     RABBIT 

ITS     SIGNIFICANCE     FOR     THE     CONCEPTION     OF     HEPATOGENOUS 
STASIS      IN      THE     GALLBLADDER 

BELA     HALPERT 

AND 

THEODORE     HAXKE 

•  Methylene  blue  (methylthionine  chloride,  U.  S.  P.)  injected  intravenously  (2  cc. 
of  a  1  per  cent  solution  per  kilogram  of  body  weight)  appeared  in  the  bile  collected 
from  the  ductus  choledochus  within  a  few  minutes.  A  sharp  rise  to  the  peak  of 
a  highest  concentration  (1:1,100  to  1:3,300),  reached  approximately  within  one 
hour,  was  followed  by  a  gradual  decline  to  from  a  fifth  to  a  fifteenth  of  the  highest 
concentration  (1:9,000  and  1:36,000)  by  the  end  of  the  sixth  hour.  The  bile 
removed  from  the  gallbladder  at  the  same  time,  i.  e.,  six  hours  after  the  injection, 
usually  contained  from  two  to  twenty-two  times  as  much  of  the  dye  as  the  last 
sample  of  bile  collected  from  the  ductus  choledochus.  At  times  the  concentration 
of  methylene  blue  in  the  bile  removed  from  the  gallbladder  was  much  higher 
(1 :  720,  1  :  800)  than  the  highest  concentration  ever  reached  in  the  bile  coming 
from  the  liver  (1  :  1,100—1  :  3,300). 

Bile  collected  from  the  cannulated  ductus  choledochus  between  the  twelfth  and 
the  seventy-second  hour  after  feeding  the  same  amount  of  dye  as  used  in  the 
injection  experiments  contained  little  if  any  methylene  blue.  The  bile  removed 
from  the  gallbladder  contained  the  dye  in  most  instances  even  after  seventy-two 
hours. 

The  results  permit  the  following  conclusions  : 

The  experimental  evidence  that  the  bile,  at  least  in  the  rabbit,  does  not  leave 
the  gallbladder  through  the  cystic  duct  under  ordinary  conditions. 

They  furnish  a  striking  example  of  stasis  in  the  gallbladder  for  which  the  liver 
is  responsible  (hepatogenous  stasis),  i.  e.,  with  the  bile  from  the  liver  a  substance, 
methjdene  blue,  is  poured  into  the  gallbladder,  the  mucosa  of  which  apparently 
cannot  resorb  the  dye  fast  enough  to  cause  its  rapid  disappearance  and  so  the  dj-e 
remains  for  days. 

They  support  the  idea  that  something  analogous  happens  in  cases  of  marked 
cholesterolemia,  when  the  cholesterol  content  of  the  bile  is  correspondingly  exag- 
gerated, and  thus  they  throw  some  light  on  the  formation  of  biliary  concretions. 

In  view  of  the  possibility  of  creating  conditions  analogous  to  those  described 
here  for  methylene  blue,  but  with  agents  with  more  pronounced  bactericidal  action, 
they  may  indicate  the  road  leading  to  a  much  desired  goal,  a  successful  chemo- 
therapy of  the  gallbladder. 

October  8.   1928. 


TWO     HEARTS     WITH     CHIARFS     NETWORK 
WILLIAM     HUEPER 

AXD 

ROBERT     S.     BERGHOFF 

In  1897,  Chiari  reported  (Zieglers  Beitr.  22:1,  1897)  an  anomaly  of  the  heart, 
consisting  essentially  of  a  netting  in  the  right  auricle,  which  he  described  as  a 
delicate  fenestrum  extending  from  the  eustachian  valve  across  the  cavum  of  the 
right   atrium.     Since  that  time,  eleven  others  have   been   described. 


Fig.   1. — Heart,  measuring   16  cm. 
of  the   left  ventricular  wall  of  2  cm. 


Icngtii,  12  cm.  in  widlli,  with  a  thickness 


Lesieur  and  Froment  (Lyon  med.  96:10-45,  1911)  described  a  lieart  with  a 
gaping  foramen  ovale,  and  an  anomalous  tiieliosian  valve,  ()  cm.  high,  stretclied 
across  the  right  atrium.  They  attributed  tliis  to  an  anomaly  of  the  left  venous 
valve,  whicli  failed  to  fuse  with  the  septum  secundum  in  order  to  close  the  foramen 
ovale.  I'^bbinghaus  (.Mibott,  M.  E.,  c|uoted  in  Osier:  Modern  Medicine,  Phila- 
delphia, Lea  i^  Fcbiger,  1927,  vol.  4,  p.  671)  described  a  fenestrated  network 
extending  from  the  eustachian  valve  across  the  right  atrium,  and  associated  with 
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fifteen  small  and  two  large  perforations  of  the  interatrial  septum.  Two  other 
similar  anomalies  were  described  by  Jordan  (Arch.  Path.  2:840  [Dec]  1926) 
making  with  our  two  a  total  of  seventeen  cases  reported.  These  two  were  sent  to 
us  from  Vienna  and  are  from  the  laboratory  of  Prof.  Theodore  Bauer. 

Chiari  came  to  the  conclusion  that  the  network  is  an  anomaly,  and  that  the 
threads  are  residues  of  the  valvula  venosa  dextra,  and  of  the  septum  spurium. 
In  the  embryonic  development  of  the  heart,  the  single  atrial  cavity  is  divided 
into  two  chambers,  as  is  shown  in  the  following.  The  septum  primum  arises  from 
the  middorsal  wall  of  the  atrium  and  eventually  fuses  with  the  endocardial  cushions 
at  the  junctions  of  the  atrial  and  ventricular  cavities.     Perforation  of  the  septum 


Fig.  2. — Heart,  measuring  12  cm.  in  length,   10  cm.  in  width,  with  a  thickness 
of  the  left  ventricular  wall  of  1.5  cm. 


forms  the  foramen  ovale.  This  is  subsequently  closed  by  the  fusion  of  the  left 
valve  of  the  sinous  venosus  and  the  septum  secundum,  which  arises  in  close 
proximity  to  the  septum  primum  as  an  outgrowth  from  the  ventral  and  caudal 
wall  of  the  right  atrium.  The  two  hearts  here  presented  would  have  more  practical 
interest  if  the  clinical  records  were  available.  Possibly  the  anomalies  caused 
symptoms. 

The  heart  in  figure  1  was  16  cm.  in  length,  12  cm.  in  width,  with  a  thickness 
of  the  left  ventricular  wall  of  2  cm.     There  were  several  fibrous  thickenings  of 
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the  aortic  valves.  The  aorta  was  dilated  and  scarred.  A  delicate  network  extended 
across  the  cavum  from  below  the  eustachian  valve,  across  the  thebesian  valve.  It 
was  fastened  by  several  delicate  threads  to  the  septum  and  the  tricuspid  valves. 
The  heart  in  figure  2  was  12  cm.  in  length,  10  cm.  in  width,  with  a  thickness 
of  the  left  ventricular  wall  of  1.5  cm.  A  delicate  fenestrated  membrane  extended 
across  the  os  of  the  inferior  vena  cava,  spreading  from  the  upper  edge  of  the 
OS  of  the  inferior  vena  cava  to  the  eustachian  valve  and  the  thebesian  valve. 

DISCUSSION' 

Dr.  R.  H.  Jaffe:  These  anomalies  are  not  rare.  Rokitanski  published  illus- 
trations before  Chiari  wrote  his  report.     There  are  no  associated  heart  symptoms. 

Dr.  William  C.  Hueper:  Rokitanski  illustrated  these  anomalies,  but  Chiari 
described   tliem   and   explained   their   anomalous    formation. 

October  8,   1928. 


THE     RETICULO-ENDOTHELIAL     SYSTEM     IN     THE 
INFECTIOUS     ANEMIA     OF     ALBINO     RATS  * 

PAUL     R.     CAXXOX 

AND 

PRESTOX     H.     McCLELLAXD 

The  importance  of  the  reticulo-endotheh"al  system  as  a  mechanism 
of  defense  in  infectious  diseases  is  generally  recognized,  althotigh  there 
are  dififerences  of  opinion  as  to  the  functions  and  modes  of  action  of 
the  individual  cells.  The  significant  fact  is  that  the  body  is  normally 
equipped  with  a  system  of  mobile  cells  of  mesodermal  origin  which 
respond  to  infectiotts  agents  by  proliferation,  by  migration  and  by 
differentiation  into  more  active  forms.  Maximow,^  in  his  recent 
review,  has  discussed  the  most  commonly  accepted  views  as  to  the  role 
of  the  mesenchymal  reactions  in  the  general  mechanism  of  defense.  The 
studies  of  ]\letchnikolT  -  on  the  comparative  ])athology  of  inflammation 
furnish  a  biologic  background  in  the  conception  that,  in  the  simpler 
forms  of  animal  life,  the  ameboid  mesodermal  cells  are  the  active  agents 
of  intracellular  digestion.  After  the  diiYerentiation  of  the  entoderm, 
this  function  assumes  a  less  prominent  role.  Init  persists  and  may  become 


*  From  the  Department  of  Pathology  and  the  Otlio  S.  .\.  .Spragnc  Memorial 
Institute,  the  University  of  Chicago. 

1.  Maximow,  A.  A.:     The  Morphology  of  the  Mcscncliymal  Reactions,  Arch. 
Path.  4:557  (Oct.)   1927. 

2.  Metchnikoflf,   E. :      Lemons    sur   la    pathologic   comparee   dc   rinllammation, 
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active  in  time  of  stress.  Metchnikoti'  also  believed  that  the  antibodies, 
although  of  secondary  importance  in  immunity,  were  formed  by  these 
mesodermal  cells,  but  merely  as  a  consequence  of  their  property  of 
phagocytosis  and  intracellular  digestion. 

These  views  of  MetchnikotT  did  not  attain  general  acceptance  for 
many  years,  although  various  workers  contributed  facts  of  importance 
regarding  the  activities  of  these  cells  in  individual  organs,  such  as  the 
liver  and  the  spleen.  Morphologic  studies  with  the  so-called  vital  stain- 
ing methods  gradually  led  to  the  conception  of  a  system  of  such  phago- 
cytic cells,  and  since  Aschoff  ^  and  Landau  *  gave  the  name  of 
reticulo-endothelial  system  to  this  aggregation  of  cells,  interest  has  been 
intensified  in  the  activities  of  the  system  as  a  whole.  Previously,  the 
suggestion  had  been  made  that  these  cells,  particularly  in  the  spleen  and 
the  liver,  were  the  active  agents  in  the  normal  destruction  and  digestion 
of  erythrocytes,  and  Kyes  ^  named  them  hemophages  with  that  idea  in 
mind.  Motohashi  *^  later  showed  that  in  the  rabbit  this  function  is  per- 
formed mainly  in  the  spleen,  to  be  assumed  by  the  Kupfifer  cells  of  the 
liver  and  the  macrophages  of  the  bone  marrow  after  the  spleen  is 
removed.  It  is  probable  that  the  phagocytosis  of  bacteria  is  merely  a 
further  adaptation  of  this  general  function  of  ingestion  of  particulate 
matter  of  various  kinds. 

In  the  present  paper,  we  shall  consider  the  reticulo-endothelial  system 
as  consisting,  in  general,  of  all  of  the  mesodermal  cells  of  the  body  which 
are  or  may  become  endowed  with  the  property  of  phagocytosis  to  a  high 
degree.  Although  these  cells  are  concentrated  to  the  most  marked 
extent  in  the  spleen,  liver,  bone  marrow,  omentum,  lymph  nodes  and 
lungs,  they  are  probably  distributed  throughout  all  the  connective  tissues 
of  the  body.  As  Maximow  has  shown  the  importance  of  the  Ivmphocyte 
as  a  potential  macrophage,  the  entire  lymphatic  system  should  be  con- 
sidered as  the  biologic  foundation  of  the  reticulo-endothelial  system. 

Of  all  the  individual  organs  of  this  system,  the  spleen  ranks  first, 
in  mammals,  as  the  organ  richest  in  histiocytes.  But  even  here, 
there  ap])ear  to  be  differences  between  species  as  to  the  relative  amount 
of  reticulo-endothelial  tissue  in  the  spleen.     Krumbhaar  '  has  recentlv 


3.  Aschoff,  Ludwig:     Das  reticulo-endothcliale  System.  Ergebn.  d.  inn.  Med. 
a.  Kinderh.  26:1,  1924. 

4.  Landau,  M. :     Ber.  d.  Naturforsch.  Gesellscli.  zu  Freidburg,  1913,  vol.  20; 
cited  by  Aschoff  (footnote  3). 

5.  Kyes,  Preston:    Internat.  Monatschr.  f.  Anat.  u.  Physiol.  31:543,  1914. 

6.  Motohashi,   Sliinzo :     The   Effect   of    Splenectomy  on   the   Production    of 
Antibodies,  ].  M.  Research  43:473.  1922. 

7.  Krumbhaar.   E.   B.  :      Inmctions  of  tlie   Spleen   ( My.sterii    I'k-iiuni  Organon) 
Galen,   Physiol.  Rev.  6:160,   1926. 
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stated  that  the  ratio  of  the  weight  of  the  spleen  to  that  of  the  body  indi- 
cates that  the  spleen  is  relatively  of  more  significance  in  man,  the  dog 
and  the  rat,  of  less  in  the  monkey  and  guinea-pig  and  of  least  in  the 
cat  and  rabbit  (fig.  1).  It  is  suggestive  that  most  of  the  earlier  work 
on  the  effects  of  splenectomy  on  the  production  of  antibodies  was  done 
with  rabbits  and  guinea-pigs,  animals  in  which  the  spleen,  quantitatively, 
is  of  least  significance.  The  conflicting  results  may  well  be  explained, 
in  part,  by  this.  It  would  appear  that  in  the  study  of  the  relative 
importance  of  the  histiocytic  functions  of  the  spleen,  the  dog  and  the 
rat  are  Ijetter  for  use  in  experiments  than  are  the  monkey,  the  guinea-pig 
and  the  rabbit.    As  a  matter  of  fact,  the  most  convincing  experiments  as 

^^    Cat,  0.05^,  (Krumbhaar). 
1^1   Rabbit,  0.C5/J*  (Knunbhaar) . 

Guinea  Pig,  0.13^,  (Krmabhaar) . 

Monkey,  0.13jJ,  (Krumbhaar) . 

Dog,  0.25^,  (Krumbhaar) 

Wistar  Rats,   Noraal,     0.26%    (Cannon,   Donaldson). 

^^^^^^^^^^^^^H   Bartonolla  Rats,  0.74;;,  (Cannon). 


I 


Man,  Normal,  0.25;?,  (Krumbhaar) . 


Man,  with  splenomegaly,  0.75^. 
(Spleen  wt. — 525gnis.  in  a 
70kg.  human.) 


Fig.  1. — The  relative  ratios  of  the  weight  of  the  spleen  to  that  of  the  body  in 
various  species,  with  comparison  of  the  ratio  for  normal  rats  with  that  for 
Bartonella-infected  rats  and  of  the  ratio  for  normal  man  with  that  of  man  with 
splenomegaly. 

to  the  r(Me  of  the  spleen  in  the  production  of  antibodies  and  in 
resistance  to  infection  have  been  performed  with  the  dog  and  the  rat 
(Bardach,^    llektoen,-'   Luckhardt   and    P.echt,'"    Morris   and   BuUock,^^ 
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Kritschewski  and  Rubinstein,^-  Lauda  ^^  et  al).  For  example,  Luck- 
hardt  and  Becht  found  that  splenectomized  dogs  did  not  produce 
hemolysins,  hemagglutinins  or  hemopsonins  as  rapidly  nor  in  as  high 
concentration  as  normal  dogs ;  and  Hektoen,  using  rats,  found  the  pro- 
duction of  hemolysin  markedly  lowered  after  splenectomy.  Bardach,  in 
his  work  on  anthrax,  found  that  splenectomy  in  dogs  led  to  a  sig- 
nificantly higher  fatality  rate  than  was  the  case  with  normal  animals. 
Morris  and  Bullock  observed  that  the  fatality  rate  in  a  large  series  of 
splenectomized  rats  exposed  to  chance  infection  with  so-called  rat  plague 
was  much  greater  than  with  orchidectomized  animals  kept  under  similar 
conditions.  These  results  indicate  that  in  the  case  of  animals  in  which 
there  is  a  comparatively  large  amount  of  reticulo-endothelial  tissue  in 
the  spleen,  the  removal  of  this  organ  leads  to  decreased  production  of 
antibodies  and  to  decreased  resistance  to  certain  bacterial  infections. 

The  demonstration  that  particulate  matter  and  certain  colloidal  sub- 
stances are  selectively  removed  from  the  circulation  led  to  the  idea  of 
saturating  or  "blocking"  the  cells  of  the  histiocytic  system,  thereby 
reducing  to  a  minimum  their  further  powers  of  phagocytosis  and  of 
production  of  antibodies.  Numerous  attempts  to  produce  this  condition 
have  been  made,  using  particularly  india  ink  and  trypan  blue,  but  here 
again  the  results  have  been  extremely  variable.  In  some  instances,  this 
variability  has  undoubtedly  been  due  to  an  insufficient  amount  of  the 
material  injected ;  in  others,  to  a  failure  to  maintain  the  saturation  dur- 
ing the  period  of  observation.  The  positive  results  of  ^^lurata.^*  Gay  and 
Clark, ^^   Stewart  and    Parker.^"  Bieling  and   Isaac. ^'    Siegmund  ^-   and 
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others,  however,  point  strongly  to  the  conckision  that  a  blockade  under 
proper  conditions  materially  depresses  the  production  of  antibodies. 

THE      PART     PLAYED     BY     THE     SPLEEN     IX     THE     DEFENSE     MECHANISM 
OF     THE     RETICULO-ENDOTHELIAL     SYSTEM 

!\Iore  recently,  the  method  has  been  applied,  particularly  in  conjunc- 
tion with  splenectomy,  to  animals  infected  with  various  organisms. 
Thus.  Kritschewski  and  Rubinstein  ^-  found  that,  whereas  the  fatalitv 
rate  in  normal  mice  infected  with  Spiroiicina  duttoni  is  3.82  per 
cent,  in  mice  splenectomized  three  days  after  the  infection  the  rate  is 
82.15  per  cent;  and  in  splenectomized  mice  into  which  a  solution  of 
iron  saccharate  has  been  injected  to  blockade  the  remainder  of  the 
reticulo-endothelial  system,  the  death  rate  is  90.47  per  cent.  The 
apparent  lack  of  the  formation  of  antibodies  in  relapsing  fever  in  mice 
after  blockade  and  splenectomy  was  demonstrated  by  Jungeblut.^^ 

In  view  of  these  facts,  the  so-called  Bartonella  infection  of  rats 
offers  an  unusual  opportunity  to  study  the  functions  of  the  reticulo- 
endothelial system  as  a  whole  by  blockade  methods,  and  in  part,  by 
splenectomy.  Furthermore,  the  remarkable  latency  of  this  infection 
ensures  the  utilization  of  an  animal  naturally  infected. 

Observations  on  the  Effect  of  Splenectoiny  in  Bartojiella-Infected 
Rats. — The  disease  due  to  Bartonella  muris  was  first  described  by 
Lauda  ^^  as  the  infectious  anemia  of  rats,  occurring  only  after  the 
removal  of  the  spleen.  In  our  laboratory,  splenectomy  in  a  large  series 
of  infected  rats  has  invariably  led  to  a  rapidly  developing  anemia,  usually 
within  from  five  to  nine  days,  which  is  frequently  accompanied  by 
hemoglobinuria.  Coincidently,  the  small  coccobacillary  bodies  known  as 
Bartonella  organisms  are  to  be  seen  on  the  erythrocytes  after  the  stain- 
ing with  Giemsa  stain.  The  surprising  feature  is  that  animals  with  this 
so-called  Bartonella  infection  appear  healthy,  and  the  disease  flares  up 
only  after  removal  of  the  spleen.  Removal  of  one  or  both  supra- 
renal glands,  one  or  both  testes,  the  thyroid  gland,  the  omentum,  or  both 
cerebrums  of  the  brain  does  not  have  this  effect ;  in  these  same  animals, 
splenectomy  is  followed  by  the  development  of  the  typical  anemia.-" 
Removal  of  from  one  third  to  one  half  of  the  spleen  does  not  have  any 
effect;    removal    of    two    thirds   of    the   organ    sometimes    is    followed 


19.  Jungeblut,  C.  W. :  Ucbcr  die  Bcziehunjicn  zwischen  retikulocndothclialcn 
System  iind  chemo-therapeiitischer  Wirkung.  Ztschr.  f.  Hyg.  ii.  Infectionskrankh. 
107:357  1927. 

20.  Cannon,  P.  R. ;  Taliaferro,  \\'illiaiii,  and  Dragstedt,  I..  R. :  .Vncmia  Fol- 
lowing Splenectomy  in  White  Rats.  Proc.  Soc.  E.xpcr.  F.iol.  &:  Med.  25:.359.  1928. 
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by  a  milder  grade  of  anemia.  When  the  pedicle  of  the  spleen  is  ligated 
and  the  organ  excised  and  placed  in  the  general  peritoneal  cavity,  the 
anemia  develops  as  with  splenectomy,  indicating  the  necessity  of  an 
intact  blood  supply  to  keep  the  virus  under  control. 

Observations  on  the  Size  of  the  Spleen  and  Its  Histologic  Character 
in  Bartonclla-Infcctcd  Rats. — A  fact  of  great  significance  is  the  size  of 
the  spleen  in  infected  animals  as  compared  with  normal,  uninfected  ones. 
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Fig.  2. — Photomicrograph  (X  170)  of  a  splenic  follicle  in  a  normal  rat.     Note 
the  compact  collection  of  lymphocytes  with  a  relatively  narrow  marginal  zone. 

We  weighed  the  spleen  at  operation  in  eighty-eight  rats  infected  with 
the  Bartonella  virus.  The  average  ratio  of  the  weight  of  the  spleen  to 
that  of  the  body  for  these  was  0.74  per  cent.  As  shown  in  figure  1,  this 
corresponds  to  a  spleen  weighing  525  Gm.  in  a  human  being  weighing 
70  Kg.  In  contrast  with  these  figures,  we  have  the  average  found  by 
Donaldson  -^  for  eighty-seven  normal  rats :   0.26  per  cent.     Our  figures 


21.  Donaldson,  H.  H. :     The  Rat.     Data  and  Reference  Tables.     Memoirs  of 
the  Wistar  Institute  of  .Anatomy  and  Biology,  no.  6,  Philadelphia,  1924. 


86 

for  thirty-four  splenectomized  \\'istar  rats,  ranging  in  age  from  3  weeks 
to  18  months,  give  an  average  of  0.25  per  cent.  The  difference  between 
the  ratios  of  the  weight  of  the  spleen  to  that  of  the  body  in  Bartonclla- 
infected  rats  and  normal,  uninfected  Wistar  rats  is  so  striking  that  we 
feel  that  it  is  frequently  possible  to  determine  by  this  feature  alone 
whether  or  not  the  animal  has  had  the  Bartonella  infection. 

Histologically,  we  find  indubitable  evidence  of  the  reactive  tendency 
of    the    reticulo-endothelium    of    the    spleen    in    the    presence    of    the 
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Fig.  3. — Photomicrograph  (X  1^")  "'  'i  .si)lcnic  follicle  of  a  Bartonella- 
infected  rat  of  the  same  age  as  the  oiic  shown  in  tignre  2.  Note  the  enlarged 
follicle  with  a  prominent  germinal  center  and  a  broad  marginal  zone. 

Bartonella  virus.  Spleens  from  normal,  uninfected  Wistar  strain  rats 
are  small  and  lirm  ;  the  splenic  follicles  arc  comi)act,  comixised  mainly 
of  lym])hocytes  with  only  moderate  e\idcncc  of  hyperplasia  of  the 
centers  of  the  follicles,  and  they  have  a  relati\x'l\'  narrow  marginal  zone. 
On  the  other  hand,  spleens  taken  at  operation  from  Bartonella-'miected 
animals  are  large  and  fleshy ;  microscopically,  the  splenic   follicles  are 
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large  with  marked  evidence  of  activity  in  the  centers,  as  shown  by 
numerous  mitotic  figures,  and  are  surrounded  by  a  broad  marginal  zone 
also  containing  many  mitotic  figures  and  hyperchromatic  nuclei. 

The  picture  is  that  of  distinct  hyperactivity  and  even  hyperplasia  of 
the  reticulo-endothehal  elements  (figs.  2,  3  and  4). 

There  can  be  little  question,  therefore,  that  the  spleen  acts  in  some 
manner  to  keep  the  Barronclla  virus  under  control  as  a  latent  infection. 
When  this  inhibitive  influence  is  removed,  the  virus  apparently  develops 
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Fig.  4. — Photomicrograph  (X650)  of  the  germinal  center  of  the  splenic  fol- 
licles shown  in  figure  3.  Numerous  mitotic  figures  and  hyperchromatic  nuclei 
may  be  seen. 


rapidlv  with  the  cfjuconiilant  acute  anemia.  It  is  conceivable  that  the 
spleen,  as  an  important  part  of  the  reticulo-endothclial  system,  may 
exert  its  controlling  effect  either  by  phagocytosis  of  the  Bartonella  virus 
at  a  constant  rate  or  by  the  formation  of  antibodies  of  some  type  which 
restrain  the  development  of  or  destroy  the  organisms  or  by  both  these 
processes.  In  any  case,  when  the  balance  is  disturbed  between  the  offen- 
sive powers  of  the  organisms  and  tbe  defensive  mechanisms  of  the  host, 


the  infection  flares  up  and  the  anemia  results.  It  is  evident,  then,  that 
the  "factor  of  safety"'  in  the  resistance  to  this  infection  resides  in  the 
spleen,  equalling  approximately  two  thirds  of  this  organ ;  the  removal  of 
this  factor  allows  the  disease  to  progress. 

EXPERIMENTS     IX     BLOCKADIXG     THE    RECTICULO-ENDOTHELIAL     SYSTEM 

OF     SPLENECTOMIZED     AND     NOXSPLEXECTOMIZED     RATS 

IXFECTED     WITH     BARTOXELLA     MURIS 

If  the  latency  of  this  infection  is  the  result  of  the  defensive  activities 
of  the  reticulo-endothelial  system,  a  saturation  of  the  cells  of  this  system 
with  particulate  matter  to  as  high  a  degree  as  possible  should  enable  the 

Table  1. — Results  of  Blockading   the  Reticiilo-Endothelinm  System  of  Splenec- 
tomiced  Bartonella-Infected  Rats 

Amount  of  Ink  Injected, 
in  Cc.  of  4%  Suspension, 
Rats  per  Gm.  Body  Weight      Effect 

HIT)  [0.27  Anemia 

l.SOTlBartonella-infected  rats ]o.51  Anemia 

112TJ  10-21  Anemia 

136T1  fl-06  No  anemia 

140T1-Xormal  controls ]o.82  No  anemia 

141XJ  LO.97  No  anemia 


Bartonella  virus  to  gain  the  ascendancy  with  a  resulting  anemia  and  the 
reappearance  of  Bartonella  bodies  on  the  erythrocytes.  Further- 
more, splenectomized  animals  that  have  recovered  from  the  anemia 
should  nevertheless  have  a  lower  factor  of  safety  and  thus  should  suffer 
a  relapse  after  a  blockading  of  the  remaining  elements  of  the  histiocytic 
system. 

Method. — With  that  thought  in  mind,  Higgin's  India  ink  was  prepared  as  a 
4  per  cent  suspension  in  0.85  per  cent  sodium  chloride  solution,  filtered  two  or 
three  times  through  no.  595  filter  paper  (Schleicher  and  Schiill)  and  autoclaved. 
This  was  then  injected  intraperitoneally,  in  10  cc.  amounts,  at  daily  intervals,  into 
three  splenectomized  Bartonella  infected  rats  and  three  rats  of  the  Wistar  strain. 
All  had  been  splenectomized  from  one  to  two  months  previously,  the  former 
having  had  the  typical  infectious  anemia  and  having  returned  to  an  approximately 
normal  condition  so  far  as  the  blood  picture  was  concerned. 

Series  1,  Using  Splenectomi::ed  Rats. — The  injection  of  a  total  of 
80  cc.  of  the  india  ink  led,  in  the  case  of  i?(7r/o;;r//(7-infected  rats,  nos. 
HIT,  112T  and  130T,  to  a  marked  drop  in  the  hemoglobin  con- 
comitantly with  the  reappearance  of  countless  Bartonella  bodies  on  the 
erythrocytes  at  the  height  of  the  anemia.  The  injection  of  the  india  ink 
into  the  splenectomized  animals  of  the  Wistar  strain  (nos.  13r)T,  HOW 
and   141 W)   did  not  have  this  efYect.  there  being  only  a  slight  drop  in 


hemoglobin  values,  although  a  larger  total  amount  of  ink  was  injected. 
Figure  5  illustrates  the  course  of  events  in  this  series,  and  table  1  gives 
the  amount  of  ink  injected  per  gram  of  body  weight  for  each  animal. 
The  moving  average  method  has  been  used  in  figures  5,  6  and  7. 

Giemsa  stains  showed  the  blood  picture  in  the  uninfected  animals  to 
be  essentially  normal  throughout  the  period  of  observation. 

The  experiments  of  Nagao  --  and  Brickner,-"  using  injections  of 
india  ink,  showed  that  this  material  is  taken  up  to  a  marked  degree  by 
the  histiocytes  of  the  reticulo-endothelial  system.  Presumably,  in 
series  1,  the  phagocytosis  of  the  ink  particles  by  these  cells  so  depressed 
their  activities  toward  the  Bartonella  infection  that  a  relapse  occurred ; 
at  least,  the  blood  picture  was  of  the  same  type  as  that  following 
splenectomy  in  these  animals. 
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Fig.  5. — Tlie  straight  line  represents  splenectomized  Wistar  rats ;  the  broken 
line,  Bartonella-infected  rats.  The  graphs  show  the  hemoglobin  curves  for  three 
splenectomized  Bartonella-infected  rats  that  were  given  daily  injections  of  a 
4  per  cent  suspension  of  Higgin's  india  ink  in  0.85  per  cent  sodium  chloride  solu- 
tion. Injections  were  begun  on  the  first  day  and  were  discontinued  on  the  days 
indicated  by  tlie  arrows. 


Series  2,  Using  Nonsplcncctouiizcd  Rats. — W'e  next  repeated  the 
experiment,  using  four  infected  rats  (nos.  105T,  106T,  108T  and  109T) 
the  spleens  of  which  had  not  been  removed.  The  daily  intraperitoneal 
injection,  in  10  cc.  amounts,  of  a  4  per  cent  suspension  of  india  ink  had 
only  a  slight  effect,  even  after  ]:)rolonged  treatment.     In  rat  105T.  there 


22.  Nagao,  K. :  The  Fate  of  India  Ink  Injected  into  the  Blond:  I.  General 
Observations,  J.  Infect.  Dis.  27:527,  1920. 

23.  Brickner,  R.  M. :  The  Role  of  the  Capillaries  and  Tlicir  Endothelium  in 
the  Distributinn  of  Colloidal  Carbon  by  tlic  Blood  Stream,  Bull.  Johns  Hopkins 
Hosp.  40:90,  1927. 
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was  a  decline  in  hemoglobin  from  an  initial  value  of  12.5  Gm.  per  hun- 
dred cubic  centimeters  of  blood  to  7.9  Gm.,  together  with  a  few  sus- 
picious looking  Bartonella  bodies  on  the  erythrocytes.  The  continuance 
of  the  injections  until  240  cc.  of  the  ink  suspension  had  been  injected 
did  not  cause  the  hemoglobin  to  go  any  lower.  Similar  results  were 
obtained  with  rat  106T.  After  170  cc.  of  ink  had  been  injected  intra- 
peritoneally,  the  hemoglobin  value  had  fallen  from  13.5  Gm.  per  hundred 
cubic  centimeters  of  blood  to  7.9  Gm.  and  there  was  marked  polychro- 
matophilia,  anisocytosis  and  an  occasional  normoblast  in  the  blood  smear. 
At  no  time,  however,  were  definite  bartonellas  seen. 

Table  2. — Results  of  Prolonged  Injection  of  India  Ink  into  Xoiispleneetoiniced, 

Bartonella-Infccted  Rats  Compared  with  Results  of  Maximal  Saturation 

in  Minimal  Time 

Amount  of  Ink  Injected,  in  Cc.  of  4% 
Rat  Suspension,  per  Gm.  Body  Weight  Effect 

105T 1.34  (prolonged  period)  Moderate  anemia 

106T 1.44  (prolonged  period)  Moderate  anemia 

108T 0.80  (minimal  period)  Moderate  anemia 

109T 0.75  (minimal  period)  Moderate  anemia 

Table  3. — Results  of  Saturating  the  Rcticnlo-Endothelial  Systems  of  Bartoiiclla- 
Infected  Rats  mith  Intravenous  Injections  of  India  Ink 

Amount  of  Ink  Injected, 
in  Cc.  of  S^  Suspension, 
Rat  per  Gm.  Body  Weight  Effect 

162  (normal  control) 0.6S  No  anemia 

132 0.63  Moderate  anemia 

163 0.65  Marked  anemia 

161 0.69  Marked  anemia 


These  results  suggested  that  in  order  to  get  a  "functional  paralysis" 
of  the  reticulo-endothelial  cells,  one  must  saturate  them  to  a  maximal 
degree  in  a  minimum  of  time  in  order  to  prevent  proliferative  activities 
of  the  histiocytes  from  interfering  with  the  course  of  events.  With  this 
end  in  view,  rats  108T  and  109T  were  given  injections  intraperitoneally 
of  60  cc.  of  a  4  per  cent  suspension  of  india  ink  in  sodium  chloride 
solution,  in  10  cc.  amoimts  twice  daily,  followed  by  daily  intravenous 
injections  of  from  5  to  6  cc.  of  the  suspension  of  ink,  for  eleven  days. 
During  this  period,  the  hemoglobin  of  rat  108T  fell  from  13.5  Gm.  per 
hundred  cubic  centimeters  of  blood  to  5.2  Gm.,  with  a  rapidly  increasing 
polychromatophilia  and  anisocytosis.  At  the  lower  reading,  normoblasts 
appeared  but  definite  bartonellas  were  not  seen.  The  hemoglobin  con- 
tent of  rat  109  T  dro]>i)ed  from  15.1  Gm.  i:>er  hundred  cubic  centimeters 
of  blood  to  7.6  Gm..  but  here  again,  definite  bartonellas  were  not  seen. 
Figure  6  shows  the  hemoglobin  trend  for  these  animals,  and  table  2  gives 
the  amount  of  the  suspension  of  ink  injected  per  gram  of  body  weight. 


91 


.15- 

~-*P9t 

§14. 

813- 

_io&j  211- 

^^^ 

-^12- 

^\^ 

^11- 

. 

'          ~''^^%>.<-^ -— -^ 

^LO- 
§   9- 

^ 

^   P. 

^■^logf  ' 

t>D    r. 

7- 

5   6- 

u   5- 

fl   4- 

^   3- 

^2- 

S   1- 

W   0- 

Days 

5 

10                      15                      2 

0                    25 

Fig.  6. — The  graphs  show  the  hemogobin  curves  for  four  Bartonella-inf acted 
rats  that  were  given  injections  of  a  4  per  cent  suspension  of  Higgins'  india  ink 
in  0.85  per  cent  sodium  chloride  solution. 
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Fig.  7. — The  straight  line  represents  normal  Wistar  rats;  the  broken  line, 
Bartonella-inf ected  rats.  The  graphs  show  the  hemoglobin  curves  for  one  normal 
Wistar  rat  and  three  Bartonella-inf  ected  rats  that  twice  daily  were  given  injec- 
tions of  an  8  per  cent  suspension  of  Higgins'  india  ink  in  0.85  per  cent  sodium 
chloride  solution.  Injections  were  begun  the  first  day,  and  were  discontinued  on 
the  day   indicated  by  the  arrows. 
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It  is  interesting  that  the  anemia  was  more  marked  in  the  animals  get- 
ting the  intravenous  injections,  although  much  less  of  the  suspension  of 
ink  per  gram  of  body  weight  was  injected. 

Series  3,  with  Maximal  Saturation  of  Reticiilo-Eiidothclial  Systems 
of  Bartonella-Infectcd  Rats  in  Minimal  Time. — The  results  of  series  2 
indicated  clearly  that  an  ettective  blockade  of  the  histiocytic  system 
demands  maximal  saturation  in  minimal  time.  Previous  workers  found 
that  small  amounts  of  injected  material  may  stimulate  rather  than 
depress  the  activities  of  these  cells.  Furthermore,  there  is  evidence  that, 
under  this  stimulation,  an  actual  hyperplasia  of  the  reticulo-endothelial 
system  occurs.  If  the  histiocytes  secrete  a  substance  that  restrains  the 
development  of  the  activities  of  the  Bartonella  virus,  it  is  imperative 
that  these  cells  shall  be  completely  saturated  and  kept  in  a  state  approach- 
ing saturation. 

Therefore,  an  8  per  cent  suspension  of  Higgin's  india  ink  in  0.85  per 
cent  sodium  chloride  solution  was  prepared  as  outlined  heretofore. 
Three  Bartonella-iniected  rats,  nos.  132.  163  and  184,  were  given  injec- 
tions intravenously,  twice  daily,  of  from  5  to  6  cc.  of  the  suspension  of 
ink.  At  the  same  time  W^istar  strain  rat  162  was  similarly  treated  as  a 
control.  Figure  7  shows  the  hemoglobin  curves  and  table  3  the  amount 
of  ink  injected  per  gram  of  body  weight. 

The  most  significant  feature  in  this  series  was  the  demonstration  of 
the  relatively  enormous  amount  of  the  suspension  of  ink  necessary  to 
cause  the  severe  anemia  to  appear.  It  is  evident,  then,  that  adequate 
blockade  of  the  reticulo-endothelial  system  requires  the  intensive  intra- 
venous and  intraperitoneal  injection  of  large  amounts  of  the  blockading 
material  over  a  period  of  several  days ;  in  our  series  it  took  at  least  two 
weeks. 

COMMENT 

The  spleen  has  long  been  considered  a  mysterious  organ  ;  yet  accumu- 
lating evidence  consistently  indicates  its  importance  in  the  defensive 
struggle  against  bacterial  agents.  The  splenic  swelling  in  many  of  the 
acute  and  chronic  diseases  of  bacterial  and  protozoan  origin  confirms 
this.  This  enlargement  was  thought  by  Goldzieher  -*  to  be  due  to  an 
actual  hyperplasia  of  the  reticulo-endothelial  elements  of  the  spleen, 
being  especially  evident  in  typhoid  fever,  acute  sepsis  and  malaria.  He 
inter])reted  this  as  a  defensive  reaction  of  a  purposive  nature. 

The  statement  has  been  frequently  made,  even  in  recent  literature, 
that  the  spleen  is  not  essential  to  life.     The  signilicant  (luestion  is:     Is 


24.  Goldzieher,   M.  A.:     The   Structure  of  Infectious   Splenic  Swelling.  Arch. 
Path.  3:42  (Jan.)    1927. 
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the  spleen  essential  to  life  when  the  host  is  subjected  to  undue  hazards? 
In  other  words,  does  not  this  organ  represent  a  large  "factor  of  safety" 
which,  under  abnormal  conditions,  may  be  the  determining  factor  in 
resistance  to  infection?  At  such  a  time,  splenectomy  may  decide  the 
contest  in  favor  of  the  infecting  organism.  This  point  has  been  par- 
ticularly stressed  by  Morris  and  Bullock  "  and  by  Kikuth.-^  The  recent 
review  of  splenectomies  at  the  Mayo  Clinic  -^  indicates  the  same  prob- 
ability in  conditions  of  acute  infection. 

Of  wider  biologic  significance,  however,  is  the  role  of  the  reticulo- 
endothelial system  as  a  whole,  of  which  the  spleen  is  onlv  a  part.  It 
would  appear  in  view  of  the  studies  of  Gay  -'  and  his  students  that  the 
cells  of  this  system  are  of  more  importance  in  streptococcus  infections 
than  was  formerly  believed  to  be  the  case.  Without  necessarily 
minimizing  the  value  of  the  microphage  as  a  cell  of  defense,  the 
macrophage  now  assumes  more  significance. 

The  function  of  phagocytosis,  possesssed  to  a  marked  degree  by  the 
histiocytes,  led  to  the  attempts  to  "blockade"  this  system  which  have 
given  such  variable  results.  It  is  of  interest  that  Bardach,^  as  early  as 
1889,  injected  a  suspension  of  wood  charcoal  into  dogs  and  then,  later, 
anthrax  bacilli,  and  found  that  the  animals  all  succumbed  to  the  infec- 
tion in  spite  of  the  marked  insusceptibility  of  the  dog  to  anthrax. 
Although  the  more  recent  attempts  to  influence  the  production  of  anti- 
bodies have  been  relatively  inconclusive,  it  must  be  remembered  that 
there  is  a  vast  difiference  in  the  modes  of  procedure.  For  instance,  it 
cannot  be  merely  assumed  that  the  system  is  "blocked" ;  histologic 
examinations  must  be  made  in  order  to  prove  it.  The  injections  should 
be  made  intravenously,  for,  as  we  have  found,  daily  intraperitoneal  injec- 
tions of  relatively  enormous  amounts  of  a  suspension  of  india  ink  over  a 
period  of  thirty  days  may  result  in  but  minimal  quantities  of  ink  in  the 
bone-marrow.  It  is  probable  that  these  intraperitoneal  injections  soon 
lead  to  a  proliferation  of  the  peritoneal  mesothelium,  so  that  little  of  the 
ink  injected  later  is  absorbed.  This  may  explain  why,  after  such  injections 
into  the  Bartonclla-iniected  animals,  the  maximal  anemia  appeared 
within  a  few  days,  followed  by  a  gradual  improvement  in  spite  of  the 
continued  daily  injections  of  the  suspension  of  ink. 


25.  Kikuth,  Walter:  Stiulien  zur  Bedeutung  der  Milz  als  .\b\velirorgaii  bei 
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26.  Mayo,  W.  J.:  A  Review  of  500  Splenectoinies  with  Special  Reference  to 
Mortality  and  End  Results.  Ann.  Surg.  88:409.  1928. 

27.  Gay.  F.  P..  and  Morrison,  L.  F. :  Studies  in  Streptococcus  Infection  and 
Immunity:  V.  Clasmatocytes  and  Resistance  to  Streptococcus  Infection.  J. 
Infect.  Dis.  33:3.38,  192.1 
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These  observations  may  be  of  significance  in  connection  with  some 
other  conditions  in  which  there  is  evidence  of  hyperactivity  and  hyper- 
plasia of  the  spleen.  For  instance,  splenectomy  in  pernicious  anemia 
was  suggested  by  Eppinger  on  the  hypothesis  that  there  is  a  '*hyper- 
splenism"  of  unknown  cause.  It  is  more  probable,  however,  that  in 
most  of  the  infections  and  anemias  in  which  the  spleen  is  enlarged  this 
enlargement  is  secondary  rather  than  primary.  In  the  present  instance, 
we  have  physiologic  and  morphologic  evidence  that  the  hyperactivity 
and  hyperplasia  of  the  reticulo-endothelial  elements  of  the  spleen  are 
compensatory  mechanisms  of  defense,  the  splenomegaly  thus  being  the 
consequence  rather  than  the  cause.  Removal  of  this  mechanism  allows 
the  virus  to  develop  relatively  without  restraint  and  the  infectious 
anemia  results. 

SUMMARY     AND     CONCLUSIONS 

The  removal  of  the  spleen  in  albino  rats  infected  with  the  virus  of 
so-called  Bartonella  muris  leads  to  the  development  of  an  acute  anemia, 
the  infectious  anemia  of  rats. 

The  removal  of  such  other  organs  as  the  suprarenal  glands,  the  testes, 
the  omentum,  the  thyroid  gland  or  the  cerebrums  does  not  have  this 
effect.  In  these  same  animals,  the  later  removal  of  the  spleen  causes 
the  anemia  to  appear. 

The  enlarged  spleens  in  such  animals  are  the  result  of  hyperactivity 
and  hyperplasia  of  the  reticulo-endothelial  elements,  this  being  a  com- 
pensatory mechanism  of  defense. 

Adequate  blockade  of  the  entire  reticulo-endothelial  system  with  india 
ink  in  BartoncUa-iniected  rats  is  followed  by  the  development  of  an 
anemia  of  the  same  type  as  that  following  splenectomy. 

The  reticulo-endothelial  system,  in  general,  and  the  spleen,  in  par- 
ticular, restrain  the  development  of  the  Bartonella  virus  and  establish 
the  latency  of  the  infection ;  interference  with  this  system,  either  by 
ablation  or  by  saturation  of  the  phagocytic  cells  with  particulate  matter, 
allows  the  virus  to  develop  unduly  with  the  resultant  infectious  anemia. 

The  "factor  of  safety"  in  this  defensive  mechanism  is  in  the  spleen ; 
the  removal  of  this  factor  is  followed  by  a  recurrence  of  the  infection. 

DISCUSSION 

Frank  A.  McJunki.\  :  Was  the  phagocj-tic  activity  of  the  splenic  cells  as 
great  without  as  with  the  carbon  particles?  Cells  stimulated  with  trypan  blue, 
although  large,  take  up  much  greater  quantities  of  particulate  matter  than  those 
not  so  stimulated. 

Harry  A.  Singer  :  Does  a  vitamin  deficient  diet  cause  the  Bartonella  type 
of  anemia? 

R.  H.  Jaffe  :  I  was  unable  to  cause  mobilization  of  the  Bartonella  virus  by 
deficient  diets.  Have  studies  been  made  to  find  the  latent  focus  of  the  Bartonella 
virus? 
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P.  R.  Cannon  :  We  did  not  kill  the  rats  immediately  after  injecting  the 
carbon,  so  we  are  unable  to  say  anything  about  the  erythrophagocytosis.  Koessler 
and  Maurer  fed  vitamin  deficient  diets  to  rats,  but  the  resulting  anemia  is  unlike 
that  caused  by  Bartonella.  With  a  diet  deficient  in  vitamin  B  a  Bartonella  relapse 
has  not  been  obtained.  By  methods  for  demonstrating  the  Rickettsia  bodies 
attempts  are  being  made  to  find  the  latent  foci. 

E.  R.  Long:  These  studies  indicate  the  hazards  of  using  animals  at  random, 
because  of  such  latent  infections. 

November   1_',   1928. 


ORGANISM     ISOLATED     FROM     THE     PAROTID     DUCT 
IN     EPIDEMIC     PAROTITIS 

RUTH     E.     TAYLOR. 

The  results  are  reported  from  cultures  of  parotid  secretion  in  thirty-one  cases 
of  mumps  and  in  ten  control  cases.  A  green-producing  streptococcus  was  found 
in  83.9  per  cent  of  the  cases  of  mumps.  The  organism  was  not  found  in  any 
of  the  control  cases.  The  parotid  secretions  were  examined  for  the  spirochete 
described  by  Kermorgant  (abstr.,  J.  A.  M.  A.  85:392  [Aug.  1]  1925)  but  none 
was  found. 

Attempts  to  demonstrate  a  relationship  between  the  green  streptococcus  and 
mumps  by  means  of  immune  reactions  failed.  Herb's  (Arch  Int.  Med.  4:201 
[Sept.]  1909)  results  as  to  experimental  parotitis  were  not  confirmed,  although 
the  organism  she  described  resembled  that  found  in  this  series  culturally  and 
morphologically.  The  organism  which  was  isolated  from  the  cases  studied  was 
shown  to  be  pathogenic  for  cats,  but  no  convincing  experimental  mumps  was 
produced  in  these  or  in  other  animals. 

November   12.   1928.  


DUBOIS'     SEOUESTRUMS.    (NONSYPHILITIC)     OF 
THE     THYMUS 

E.     L.     BEXJAMIX 

Dubois'  abscess  of  the  thymus  gland  was  first  described  as  a  product  of  con- 
genital syphilis,  in  1850.  Hammar  and  Hart,  Tuve.  Eberle  and  Oliver  also 
believed  them  to  be  the  result  of  a  congenital  syphilitic  vascular  disturbance. 
The  presence  of  Spirochaeta  pallida  was  demonstrated  by  Sinunonds  and  Schridde. 
Hammar  spoke  of  them  as  sequestrum  cysts  (circumscribed  regions  of  necrosis 
of  the  parenchyma  of  the  thymus)  lined  by  epithelium  derived  from  the  ectodermal 
reticulum.  Eberle  believed  them  to  be  dilated  epithelial  channels,  remnants  of 
the  thymus  anlage,  with  a  subsequent  collection  of  pus  in  these  chamiels.  Chiari 
and  Schlesinger  held  the  opinion  that  the  abscess  was  a  cyst  formed  by  Hassall's 
bodies  invading  the  thymus  tissue.  Materna  described  a  Dubois  abscess  in  the 
thymus  of  an  African  negro,  aged  24,  who  was  suffering  from  relapsing  fever. 
There  were  spirochetes  (Duttoni)  in  the  wall  of  the  abscess.  This  case  was 
questioned  by   Lubarsch  and   Schmincke. 

Dr.  R.  H.  Jaffe  performed  an  autopsy  on  the  body  of  a  full-term,  white,  male 
infant,   aged   3   days,    twenty-two   hours   after   death.      Clinically,   the    infant    had 
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symptomatic  hemorrhagic  purpura  immediately  after  ligation  of  the  umbilical  cord. 
The  presence  of  disseminated  petechial  hemorrhages  in  the  skin,  mucous  mem- 
branes and  leptomeninges ;  hemorrhagic  extravasations  in  the  lungs,  liver  and 
kidneys ;  multiple  Dubois'  sequestrum  abscesses  of  the  thymus  gland ;  hyperplasia 
of  the  spleen  (29  Gm.)  ;  hyperplasia  of  the  mesenteric  and  peribiliary  lymph  glands, 
and  fibrinous  perisplenitis  and  icterus  established  the  diagnosis  of  symptomatic 
purpura  hemorrhagica. 

The  thymus  weighed  15  Gm.,  was  dark  red,  firm  and  measured  6  by  4.5  by 
15  cm.  On  the  surfaces  made  by  cutting  there  were  numerous  irregular  soft  yellow 
regions  of  necrosis,  varying  in  size  from  that  of  a  pinpoint  to  2  by  12  mm.  in 
diameter.  Microscopicalh",  the  normal  structure  of  the  thj-mus  was  obscured,  being 
composed  of  a  variety  of  myeloid,  lymphoid  and  nucleated  red  cells.  In  the  yellow 
places  there  was  a  coagulation  necrosis  of  the  parenchj-ma  with  calcium  deposits. 
The  necrotic  lymphocytes  were  visible,  and  a  leukocytic  reaction  was  absent.  These 
foci  were  sharply  demarcated  and  surrounded  by  reticulum  cells  arranged  in 
several  layers.  The  smallest  foci  were  devoid  of  such  a  lining.  Spirochetes  were 
not  found  in  the  thymus,  spleen  or  suprarenal  glands.  Specific  syphilitic  lesions 
were  absent. 

The  mother,  aged  25,  was  living  and  well.  This  child  had  been  her  third  full- 
term  child.  The  other  two  were  living  and  well,  the  j-oungest  1  j-ear  old.  The 
only  pertinent  data  in  the  maternal  history  were  a  thyrotoxicosis  from  the  second 
to  the  seventh  month  of  this  pregnancy,  the  petechia  reaction  of  the  skin  after 
the  application  of  a  constrictor  (two  days  post  partum),  the  escape  of  a  brown 
amniotic  fluid  when  the  membranes  were  ruptured,  and  the  absence  of  an^'  signs 
of   syphilis. 

The  Dubois'  sequestrums  apparently  were  not  caused  by  syphilis  but  were  the 
result  of  sepsis  developing  from  an  intra-uterine  infection,  possibly  associated  in 
some  manner  with  the  thyrotoxic  crisis  of  the  gravid  mother,  as  evidenced  by  the 
syndrome  of  symptomatic  purpura  hemorrhagica. 

November   12,   1928. 


SPOXTAXEOUS     RUPTURE     OF     THE     AORTA* 
RICH.ARD     A.     LIF\'EXDAHL 

Spontaneous  rupture  of  the  aorta  implies  that  partial  or  complete 
loss  in  the  continuity  of  the  vessel  wall  takes  place  without  any  evidence 
of  extrinsic  pathologic  changes,  trauma  or  formation  of  an  anetirvsm 
with  secondary  mural  perforation. 

The  extrinsic  causes  of  penetration  of  this  large  vessel  are  relatively 
frequent  and  such  penetration  must  he  differentiated  from  the  true  type. 
These  include  conditions  producing  erosion  of  the  vessel  wall  from  the 
external  surface  or  surrounding  structures  ;  as  tuherculous,  inflammatory 
or  malignant  changes  of  the  mediastinal  or  tracheohronchial  lymph 
glands,  carcinomatous  or  ulcerative  lesions  of  the  eso])hagus,  destructive 
conditions  of  the  vertehrae  and  malignant  or  inflanimatorv  changes  of 
the  lungs. 


*  From  the  Department  of  Pathology,  Cook  County  Hospital. 
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Trauma  in  such  form  as  to  result  in  crushing  of  the  thoracic  cage 
occurs  most  frequently  when  the  direction  of  the  applied  force  is  in 
the  anteroposterior  diameter  of  the  chest.  Numerous  examples  are 
recorded  of  large  ohjects  flying  at  a  high  velocity  or  a  crushing  between 
freight  trains,  etc.,  having  resulted  in  tears  of  the  large  blood  vessel. 
JaiTe  and  Sternberg  ^  recorded  the  lesion  as  having  occurred  in  six 
aviators  who  had  fallen  from  high  altitudes.  The  undue  force  exerted 
on  the  normal  supporting  structures  of  the  aorta  had  resulted  in  tears 
in  the  artery  in  certain  anatomic  positions.  The  sites  of  predilection 
for  the  lesion  will  be  discussed  later. 

In  previous  records  of  this  lesion,  the  gross  description  of  the 
vessel  is  usually  given  in  sufficient  detail  to  permit  the  conclusion  that 
the  vessel  wall  was  not  normal,  but  thorough  microscopic  descriptions 
are  usually  lacking.  In  two  of  the  three  cases  to  l)e  reported,  it  is  to 
be  noted  that  the  gross  changes  are  not  stifficient  to  explain  the  cause 
for  the  laceration,  and  that  on  histologic  examination  the  alterations  are 
considerably  more  marked  than  one  is  led  to  loelieve  from  macroscopic 
examination.  Riley "  reported  a  spontaneous  rip  of  the  thoracic  aorta 
in  a  boy,  aged  16,  who  had  suddenly  died  while  at  work.  The  aorta 
was  the  site  of  a  tear  1  cm.  long,  2.5  cm.  above  the  cusps  on  the  left 
lateral  wall,  which  had  ruptured  into  the  pericardial  sac ;  the  latter 
contained  about  100  cc.  of  blood.  This  was  associated  with  a  saccular 
aneurysm  that  was  directed  posteriorly.  An  anatomic  diagnosis  of 
status  lymphaticus  was  made  because  the  thymus  weighed  60  Gm.  and 
the  mediastinal  and  abdominal  lymph  glands  were  hyperplastic.  The 
other  example  noted  by  him  was  that  of  a  35  year  old  hunchback  who 
fell  down  in  a  street-car  and  died  in  transit  to  the  hospital.  It  was 
obtained  that  the  spinal  deformitv  had  followed  a  fall  in  infancy,  and 
that  three  months  previously  the  patient  had  had  lobar  pneumonia. 
The  autop.sy  revealed  that  the  aorta  was  curved  sharply  to  the  right. 
On  the  convexity  there  was  an  aneurysm  4  by  1  cm.,  a  slit  ?i.7  cm. 
long  on  the  posterior  wall.  1.8  cm.  above  the  aortic  ring,  and  an  old 
slit.  2.5  cm.  above  the  right  extremity  of  the  recent  tear.  In  neither 
of  these  instances  was  a  microscopic  description  recorded,  l)ut  both 
vessels  were  undoubtedly  the  sites  of  considerable  changes,  as  evidenced 
by  the  associated  aneurysms  in  both  and  an  old  healed  lesion  in  the 
latter.  What  influence  the  fall  had  on  the  hunchback  with  an  already 
distorted  aorta  is  a  stibject  for  theoretical  discussion. 


1.  Jaffe,  R.  H.,  and  StcrnluTu:,  H. :     Per  FlicinTtorl  :     I'j'ii   Hcitras  zur  Fragc 
der  tratimati.schcn   Aortcnrupturcn,  Vrtljschr.   f.   gerichtl.   Med.  58:3,   1919. 

2.  Riley,  De  W.  G. :     Spontanenu.s  Rips  of  the  Thoracic  .\orta  with  Aneurysm, 
Atlantic  M.  T.  27:743,  1924. 
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Usually  the  rupture  takes  place  during  moderate  physical  exertion, 
and  is  attributed  to  a  concomitant  elevation  of  the  blood  pressure. 
Paschkis  ^  referred  to  a  white  man,  46  years  of  age,  who  collapsed 
while  walking  and  died  in  four  hours.  The  aorta,  l^S  fingerbreadths 
above  the  valve,  was  ruptured  longitudinally  for  a  distance  of  2.5  cm. 
The  intima  and  media  were  penetrated  but  the  adventitia  was  intact, 
and  the  latter  was  separated  from  the  rest  of  the  wall  throughout  the 
ascending  and  descending  portions  of  the  thoracic  aorta.  There  was 
no  perforation  into  the  pericardial  sac,  but  the  latter  contained  a  hemor- 
rhagic fluid.  Adjacent  to  the  rupture  there  appeared  to  be  a  scar.  He 
stated  that  microscopic  examination  of  the  wall  revealed  no  changes 
and  the  W'assermann  test  of  the  blood  was  negative.  Oppenheim  *  had  a 
53  vear  old  patient  with  subacute  glomerulonephritis,  who  died  while  on 
the  toilet.  Busse  ^  reported  an  instance  of  death  under  the  same  cir- 
cumstances. Bohnen  ®  found  a  ruptvu-e  2  cm.  above  the  aortic  cusps  and 
in  the  arch  that  occurred  during  severe  labor  pains.  At  the  time,  severe 
thoracic  pain  was  complained  of.  The  patient  was  26  years  of  age.  The 
autopsv  demonstrated,  in  addition,  fatty  and  calcific  changes  of  the 
basilar  and  carotid  arteries  and  severe  sclerosis  of  the  ascending  aorta. 
Bohnen  here  recorded  that  the  elevation  of  the  blood  pressiu'e  at  the 
height  of  labor  pains  may  be  from  60  to  100  mm.  of  mercury.  The 
author  cited  four  similar  instances,  and  stated  that  rupture  of  the  aorta 
had  also  occurred  during  eclamptic  convulsions. 

The  condition  can  occur  without  physical  exertion.  Paschkis  ^ 
quoted  Siiss  in  reference  to  a  48  year  old  patient  whose  aorta  ruptured 
while  he  was  lying  in  bed.  The  gross  and  the  microscopic  appearances 
of  the  vessel  were  regarded  as  normal. 

The  relation  that  trauma  has  to  rupture  of  the  aorta  is  of  tremen- 
dous medicolegal  importance ;  for  if  abnormal  changes  are  present  before 
the  injury,  the  amount  of  the  trauma  necessary  to  produce  the  lesion 
can  be  very  slight.  In  arriving  at  a  judgment  as  to  comi:>ensation,  there- 
fore, it  is  necessary  that  the  condition  of  the  artery,  gross  and  micro- 
scopic, be  taken  into  consideration,     dallagher  '  wrote  on  the  occurrence 


3.  Pasclikis,   K. :     Riiptur   der  ansclieincnd   iKirmalcii   Aorta,   Med.   Klin.  21: 
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5.  Busse.  O. :     Ueber  Zcrreissunpen  und  traumatisclic  .Aneurysmas  der  Aorta, 
Virchows  Arch.  f.  path.  Anat.  183:440,  1905. 

6.  Bohnen,   P. :     Ucher  einen   Fall   von   .Xortcnruptur   unter   der   Gchurt   nnd 
cincn  Fall  von  Septumdefekt,  Zentralhl.   f.  Gynak.  51:2398.  1927. 

7.  Gallagher,  F.  T. :     Rupture  of  the  Aorta  into  the  Pericardial  Sac,  U.  S. 
Vet.  P.ur.  .M.  Pull.  2:^72.  1926. 
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of  an  aortic  rupture  in  a  56  year  old  white  man  who  was 
recovering  from  influenza  and,  in  addition,  had  clinical  evidence  of 
aortitis  with  moderate  dilatation  of  the  heart  and  a  blood  pressure  of  158 
systolic  and  106  diastolic.  The  aortic  second  sound  was  accentuated,  and 
over  the  same  area  there  was  a  loud  systolic  and  diastolic  murmur,  and  a 
systolic  murmur  over  the  mitral  region.  The  patient  died  suddenly, 
and  at  the  autopsy  the  aorta  showed  a  ragged  laceration  just  above  the 
^•alves.  The  intima  of  the  vessel  was  studded  by  numerous  atheromatous 
plaques.  The  heart  was  surrounded  by  a  layer  of  blood  2  cm.  thick. 
Maitland  *  noted  a  tear  1  inch  (2.5  cm.)  long  and  Yj  inch  (  1.27  cm.) 
distal  to  the  site  of  the  common  carotid  artery  in  a  49  year  old  man  in 
whom  the  aortic  second  sound  was  not  clear,  and  who  developed  evi- 
dences of  cardiac  decompensation  following  acute  appendicitis  compli- 
cated by  deferentitis  and  funiculitis,  and  in  whom  later  it  was  necessary 
to  amputate  the  right  leg  because  of  gangrenous  changes.  His  blood 
pressure  was  160  systolic  and  95  diastolic,  and  the  \\'assermann  reac- 
tion of  the  blood  was  one  plus.  The  significance  of  the  infectious 
processes  in  the  patients  of  Maitland  and  Gallagher  cannot  be  stated. 

Loffler  ^  emphasized  the  underlying  factor  of  nephritis.  In  both  his 
patients,  the  aorta  was  not  normal  grossly  and  in  the  first  patient  hyj>er- 
tension  was  present  with  a  reading  as  high  as  224  systolic.  In  this 
patient  there  was  a  transverse  laceration,  4  cm.  long,  in  the  ascending 
aorta,  wnth  a  rip  extending  at  right  angles  to  it,  which  was  1  cm.  long. 
The  second  patient,  a  man  43  years  of  age,  had  a  systolic  blood  pressure 
varying  from  160  to  180  and  an  enlarged  heart.  The  aorta.  6  cm. 
Iielow  the  ductus  Botalli,  was  torn  transversely  for  a  distance  of  8  mm. 
through  the  intima  and  media.  It  is  to  be  noted  in  these  two  cases  that 
undoubtedly  other  factors  than  nephritis  must  l)e  taken  in  consideration. 

Coarctation  of  the  aorta  with  hvpertension  proximal  to  the  occluded 
portion  is  a  relatively  fre(|uent  cause  of  spontaneous  tearing  of  the 
aorta. 

Nonsypliilitic  ulcerations  or  focal  inll;iinniatorv  changes  in  any  loca- 
tion in  the  aorta  not  infrequently  occur,  with  destruction  of  all  layers  of 
the  wall,  and  perforation  takes  i)lace  into  the  surrounding  structures  or 
extends  between  the  lasers  of  the  aorta  forming  a  dissecting  aneur\sm, 
which  may  even  reenter  the  vessel  at  a  dift'erent  point. 

That  syphilitic  mesa-ortitis  sometimes  is  one  of  the  underlying  fac- 
tors was  f)bser\ed  by   Uhles  '"  in  a  woman  40  }ears  of  age,  in   whom 


8.  Maitland,    C.    D. :     Spontancfuis    Kunture   nf   the   .\iirta,    P.rit     \\.    I     1:7^-1 
1925. 

9.  Loffler,    W. :     Kuptiir    der    ,\orta    bci    chruniscIuT     \'(.'i)liritis,    Cor.-l'.I.    f. 
schwciz.  Aerzte.  48:185,   1518. 

10.  Uhlcs.   P..:     I'ebor  eincn    Fall   von   .Xortfiiniptur   niit    I'.lulun.n   in   die   Pcri- 
kardholilc,  Med.  Klin.  20:4').  1924. 
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cardiac  decompensation  was  manifested  over  a  period  of  years  and 
eventually  a  left  hemiplegia.  On  physical  examination,  the  essential 
observations  were  an  enlarged  heart  with  a  diastolic  murmm-  over  the 
aortic  area,  and  a  blood  pressure  of  248  systolic  and  125  diastolic.  Though 
her  condition  was  improving  under  the  administration  of  digitalis,  she 
died  suddenly  while  walking.  The  postmortem  examination  revealed 
270  cc.  of  blood  in  the  pericardial  sac,  and  a  left  ventricle  that  was 
20  mm.  thick.  The  aorta  was  studded  1:)y  numerous  fatty  and  calcified 
plaques  with  an  indented  rupture  5  cm.  long  in  the  anterior  wall,  1  cm. 
above  the  aortic  cusps.  This  tear  penetrated  the  media,  but  left  the 
adventitia  intact,  except  for  a  small  opening  that  led  into  the  ])ericardial 
sac.  The  microscopic  diagnosis  was  syphilitic  mesa-otitis,  slight 
sclerosis  of  the  renal  blood  vessels  and  foci  of  encephalomalacia  in  the 
region  of  the  central  ganglions.  Gsell  ^^  called  attention  to  the  frequent 
association  of  spontaneous  rupture  of  the  aorta  with  small  areas  of  acute 
and  recurring  necrosis  of  the  muscle  fibers  of  the  media.  This  necrosis 
mav  be  syphilitic,  but  is  observed  also  in  cases  in  which  syphilis  can  be 
excluded.  For  the  latter  instances,  he  assumed  a  nonsyphilitic  infection 
or  toxic  injury  of  the  aortic  wall. 

In  the  cases  to  be  reported,  it  is  to  be  noted  that  a  combination  of 
factors  enters  into  the  explanation  of  eaclT  of  the  spontaneous  ruptures 
of  the  aorta. 

REPORT     OF     CASES 

Case  1. — A  colored  man.  58  years  of  age,  a  laborer,  entered  the  medical  service 
of  Dr.  Harry  Singer  complaining  of  cough,  swelling  of  the  feet  and  shortness  of 
breath  over  a  period  of  four  weeks.  His  past  history  revealed  that  he  had  been 
advised  by  a  physician  not  to  work  because  of  some  pathologic  cardiac  condition. 
He  had  had  pneumonia  twice,  and  at  the  age  of  25  and  again  at  the  age  of  30  he 
had  had  rheumatism.  His  wife  had  given  birth  to  two  children  who  were  living 
and  well,  but  she  had  had  three  miscarriages.  In  addition,  the  patient  had  had 
nocturia,  being  disturbed  from  three  to  four  times  a  night  for  a  period  of  several 
years.  Physical  examination  revealed  a  poorly  nourished  colored  man,  ortliopneic 
and  coughing  considerably.  The  temperature  was  99.6  F.,  the  pulse  rate  104  and 
respiratory  rate  26.  The  blood  pressure  was  198  systolic  and  120  diastolic. 
The  pupils  did  not  react  to  light.  In  the  right  lower  lolie.  posteriorly,  there  were 
dry,  coarse  rales.  The  apex  of  the  heart  was  located  in  tlie  fifth  intercostal 
space  in  tlie  anteri(jr  axillary  line,  and  the  valvular  sntnids  were  ratlier  rough, 
but  no  murmurs  were  present.  'I'he  lower  extixniilies  were  slightly  edematous. 
The   urine   showed   no   alMmrmalities   and    the    Wavsennann    reaction   of   the  blood 


n.  Gsell,  I).:  Xecroses  der  Aurtriiuand  al>  unabhiingige  ]'>krankung  und 
ihre  Bcziehung  zur  spontanen  Ruptur  der  Aorta.  \'ireliows  .\rch.  f.  path.  Anat. 
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was  negative.  Roentgenologically,  it  was  noted  that  the  left  ventricle  was  enlarged. 
The  condition  of  the  patient  improved  rather  rapidly  under  the  administration  of 
digitalis  and  rest  in  bed.  On  the  fourteenth  day,  he  was  able  to  be  up  and  about, 
but  at  10  p.  m.  he  complained  of  considerable  precordial  pain,  and  became  restless, 
noisy  and  short  of  breath.     He  died  at  1 :  30  a.  m. 

Autopsy  revealed  a  poorly  nourished  colored  man.  The  abdomen  was  free 
from  any  changes,  except  that  the  lower  margin  of  the  liver  was  1  fingerbreadth 
below  the  right  costal  margin  and  3  fingerbreadths  below  the  tip  of  the  xyphoid 
process.  In  both  pleural  cavities  there  were  fibrous  bands  attached  to  the  mid- 
portion  of  the  posterior  aspect  of  the  lungs  extending  to  the  parietal  pleura, 
and  the  right  side  of  the  diaphragm  was  at  the  level  of  the  fifth  rib  and  the  left 
side  at  the  level  of  the  sixth. 

The  heart,  with  the  pericardial  sac,  and  the  aortic  arch  weighed  1.030  Gm. 
The  pericardial  sac  was  enormoush-  distended;  the  left  border  was  located  in  the 
midaxillary  line,  and  the  right,  3  cm.  to  the  right  of  the  right  sternal  border. 
The  sac  contained  300  cc.  of  a  hemorrhagic  fluid  and  a  blood  clot,  from  2  to  3  cm. 
thick,  which  completely  enveloped  the  heart.  The  heart  was  in  a  state  of  firm 
contracture,  and  on  the  epicardium  was  an  irregular,  round,  white  area,  2  cm.  in 
diameter,  on  the  anterior  aspect  of  the  left  ventricle.  3  cm.  below  the  base.  The 
myocardium  was  firm  and  a  light  reddish  brown.  The  diameter  of  the  left 
ventricle  was  10.5  cm.  Considerable  flattening  of  the  trabeculae  near  the  apex 
and  thickening  of  the  endocardium  over  the  left  side  of  the  interventricular 
septum  were  present.  Several  dark  red  patches  were  seen  in  the  subendocardium 
of  the  anterior  wall  of  the  left  auricle,  the  largest  measuring  1  cm.  in  diameter. 
Similar  smaller  patches  were  present  in  the  wall  of  the  right  auricle  just  above 
the  attachment  of  the  middle  cusp  of  the  tricuspid  valve. 

The  aorta  above  the  valves  measured  82  mm.,  and  there  were  numerous 
slightly  elevated,  irregular,  light  j-ellow  plaques  above  the  aortic  cusps.  Three 
centimeters  above  the  valve  was  a  transverse  rupture  of  the  aortic  wall,  which 
involved  the  entire  circumference  of  the  vessel.  The  edges  of  the  tear  were 
smooth,  and  near  the  left  end  of  this  defect  was  another  tear  3  cm.  long,  extending 
in  the  longitudinal  axis  of  the  ascending  aorta.  This  formed  a  triangular  flaplike 
structure,  the  tip  of  which  extended  upward  to  within  1  cm.  of  the  innominate 
artery.  The  portion  of  the  aorta  distal  to  the  laceration  was  retracted  upward 
for  a  distance  of  2  cm. ;  thus  the  wall  of  the  vessel,  in  this  portion,  consisted  of 
adventitia  only,  which  was  lined  on  the  inside  by  blood  clot  and  small,  grayish-white 
tags.  In  the  direction  of  the  valve,  the  adventitia  was  completely  separated  from 
the  other  parts  of  the  aorta,  and  the  space  between  the  aorta  and  the  pulmonary 
artery  was  filled  by  dark  red  blood  clots.  These  surrounded  an  opening  in  the 
adventitia  which  had  a  diameter  of  20  mm.  and  led  into  the  pericardial  sac.  The 
edges  of  the  opening  were  indented,  and  the  defect  itself  was  crossed  by  a  fibrous 
strand.  The  peripheral  part  of  the  ruptured  aorta  was  practically  closed  by  the 
separated  intima,  which  was  pushed  as  a  duplicate  fold  into  the  lumen.  The 
descending  aorta  was  wide,  with  a  circumference  of  60  mm.  at  the  diaphragm 
and  of  42  mm.  at  its  bifurcation.  The  intima  was  studded  by  numerous  irregular, 
linear  depressions,  which  were  most  abundant  near  the  arch,  where  there  was  a 
moderate  number  of  flat,  yellow  plaques,  which  also  extended  through  the  aorta 
and  into  the  larger  blood  vessels.  The  descending  thoracic  portion  was  the  only 
region  in  which  there  was  a  moderate  amount  of  wrinkling  and  puckering  of 
the  intima. 
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The  liver  weighed  1,520  Gm.  The  surface  was  reddish  brown,  and  the  sur- 
faces made  bj-  cutting  showed  distinct  markings  and  were  wet  with  blood.  The 
gallbladder  contained  three  stones  shaped  like  mulberries,  and  ranging  in  diameter 
up  to  8  mm. 

The  spleen  weighed  99  Gm.  The  surface  was  wrinkled,  and  there  was  an 
increase  in  the  fibrous  elements  throughout  the  substance. 


Flap  from  ascending  aorta 


Arch  of  aorta 


Dissecti  ng  am  arism.^^ 


ear  in  3sct;ndin^ 
aorta 


Fig.   1. — A  spontaneous  tear  of  the  aorta,  3  cm.  above  the  aortic  cusps,  with 
only  slight  atheromatous  changes  in  the  supravalvular  region. 


The  lungs  were  crepitant  throughout.     They  were  devoid  of  any  changes. 

The  kidneys  together  weighed  230  Gm.  Their  external  surfaces  were  reddish 
brown  and  slightly  granular,  and  there  were  several  cortical  cysts  varying  from 
2  to  5  mm.  in  diameter. 

Microscopic  Examiuation. — Several  sections  taken  from  the  edges  of  the  tear 
in  the  aorta  revealed  numerous  capillaries  extending  from  the  adventitia  into  the 
media,  which  were  surrounded  by  accumulations  of  lymphocytes  and  plasma  cells. 
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In  the  media  were,  also,  numerous  areas  of  calcification,  and  in  the  intima  deposits 
cf  lipoid  material.    Other  sections  taken  from  the  arch  were  free  from  changes. 

Sections  removed  from  the  left  ventricle  of  the  heart  showed  numerous  accumu- 
lations of  myocytes  in  nodular  arrangement  (Aschoff  bodies)  about  the  medium- 
size  arteries. 

The  medium-size  arteries  of  the  kidneys,  and  especially  the  smaller  ones,  were 
considerably  sclerosed,  resulting  in  narrowing  of  their  lumen,  and  there  were  foci 
of  atrophy  and  compensatory  hypertrophy. 

Comment. — The  patient  presented  clinical  evidence  of  cardiac  decompensation 
following  an  infection  of  the  upper  respiratory  tract,  associated  with  enlargement 
of  the  heart  and  hypertension  secondary  to  sclerosis  of  the  medium-sized  and 
smaller  arteries.  His  response  to  the  administration  of  digitalis  and  to  rest  was 
rapid,  permitting  him  to  be  up  and  about.  Then  he  suddenly  suffered  the  rupture 
of  the  ascending  aorta,  with  perforation  into  the  pericardial  sac.  The  factors 
predisposing  to  the  lesion  were :  the  disease  process  in  the  aorta,  the  hypertension 
with  marked  hypertrophy  of  the  left  ventricle,  the  renewed  physical  exertion  and 
possibly  the  administration  of  digitalis.  The  gross  appearance  of  the  ascending 
aorta  lent  the  impression  that  the  vessel  was  the  site  of  atheromatous  changes 
only,  but  the  microscopic  examination  revealed  the  presence  of  syphilis,  which 
was  more  or  less  confined  to  the  site  of  the  rupture.  This  emphasized  the 
importance  of  examining  various  regions  of  the  vessel  and  particularly  that  near 
and  including  the  defective  portions.  However,  the  possibility  of  rheumatic 
aortitis  cannot  be  excluded  in  view  of  the  work  of  Pappenheimer  and  von  Glahn," 
who  demonstrated  lesions  in  the  aorta  associated  with  acute  and  chronic  rheumatic 
myocarditis.  In  these  sections  of  the  vessel,  the  syphilitic  changes  may  have 
obscured  the  microscopic  pathologic  changes.  Associated  with  these  changes  of 
syphilitic  and  possibly  rheumatic  origin  was  the  presence  of  considerable  amounts 
of  lipoids  in  the  intima  with  small  areas  of  calcium  deposits.  These  inflammatory 
and  degenerative  changes  undoubtedly  markedly  altered  the  functional  capacity  of 
the  muscular  and  elastic  tissues  of  the  involved  regions  and  as  a  result  the  dilat- 
•  ability  of  this  portion  of  the  aorta  was  markedly  diminished.  The  added  load  of  a 
compensating  heart,  together  with  the  increased  muscular  power  of  the  left  ventricle 
as  the  result  of  treatment  with  digitalis,  and  the  physical  effort  of  being  up  and 
about  were  sufficient  to  rupture  the  already  damaged  elastic  and  muscular  fibers. 

Case  2. — This  patient  entered  the  Grant  Hospital  on  the  service  of  Dr.  J.  E. 
Siebel  on  Oct.  5,  1928.  She  was  an  Italian  woman,  married,  41  years  of  age,  who 
on  the  day  of  admission,  while  eating  lunch,  complained  of  severe  precordial  pain, 
became  short  of  breath,  fainted  and  was  immediately  sent  to  the  hospital.  Anuria 
was  present  for  the  first  twenty- four  hours,  and  she  was  semicomatose  at  times 
during  the  first  day.  Her  previous  history  revealed  that  she  had  had  severe 
headaches  for  a  few  weeks  past.  However,  there  had  been  no  previous  dyspnea 
or  precordial  pain.  Her  blood  pressure  on  the  day  following  admission  was 
178  systolic  and  134  diastolic.  The  temperature  varied  from  98  to  101  F.,  the 
pulse  rate  fluctuated  from  82  to  120  during  the  four  days  before  her  death,  and 
the  respiratory  rate  increased  from  22  to  36.  Roentgen  examination  of  the  chest 
showed  marked  enlargement  of  the  cardiac  area. 


12.  Pappenheimer,  A.  M.,  and  von  Glahn,  \V.  G. :  Lesions  of  the  Aorta  with 
Acute  Rheumatic  Fever  and  with  Chronic  Cardiac  Disease  of  Rheumatic  Fever^ 
J.  M.  Research  44:489,  1923-1924. 
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The  autopsy,  for  a  report  of  which  I  am  indebted  to  Dr.  S.  Brown,  revealed 
an  obese,  pale  white  woman,  weighing  about  ISO  pounds  (86.2  Kg.),  with  a  thick 
and  short  neck.  In  the  abdominal  cavity  there  was  about  500  cc.  of  clear,  straw- 
colored  fluid  and  in  each  pleural  cavity  1,000  cc.  of  a  similar  fluid.  About  the 
apex  of  the  right  lung  and  the  base  of  the  left  were  numerous  fibrous  adhesions. 
The  pericardial  sac  was  filled  with  blood  and  was  firmly  adherent  to  the  left  lung 
through  fibrous  adhesions.  There  were  a  few  scars  in  the  pleura  of  the  lungs. 
In  the  right  pulmonary  apex  and  in  the  middle  of  the  left  base  was  a  subpleural 
nodule,  1  cm.  in  diameter,  which  was  partially  calcified  and  filled  by  yellow'ish- 
white  material.     The  remainder  of  the  lungs  was  dry. 

The  heart,  with  the  attached  pericardium,  and  8  inches  (20.32  cm.)  of  the 
aorta,  weighed  685  Gm.  The  aorta,  externally,  appeared  dilated,  and  on  being 
opened  revealed  a  transverse  slit  in  the  intima  and  media,  two  fingerbreadths 
above  the  aortic  ring  and  involved  all  except  1  cm.  of  the  circumference  of  the 
aorta.  Extending  to  the  left  and  posteriorly  and  opening  into  this  slit  was  a  sac 
the  size  of  an  egg,  the  wall  of  which  was  thin  and  lined  by  firm,  deep  red  blood 
clots.  In  one  of  the  thinnest  places  of  the  wall  was  an  opening  of  pinhead  size 
leading  into  the  pericardial  sac.  The  entire  outpouching  was  within  the  peri- 
cardial sac.  The  lining  of  the  aorta,  above  and  below  the  rupture,  was  smooth 
except  for  a  few  small  fattj'  plaques.  On  the  inferior  convex  surface  of  the 
transverse  aorta  were  two  fatty  plaques,  each  1.5  cm.  in  diameter.  The  coronary 
orifices  and  the  vessels  were  patent.  Numerous  punctiform  hemorrhages  were 
present  in  the  subepicardial  tissues.  The  myocardium  of  the  left  ventricle  aver- 
aged 20  mm.  in  thickness  and  was  pale  brown,  and  the  papillary  muscles  were 
thickened. 

The  liver  weighed  1,745  Gm.  and  was  soft.  The  surface  made  by  cutting  had 
distinct  acinar  markings  and  was  pale  brown  and  mottled  yellowish  white.  The 
gallbladder  contained  thick,  golden-yellow  bile. 

The  spleen  weighed  231  Gm.     The  capsule  was  wrinkled  and  the  pulp  dark  red. 

The  right  kidney  weighed  231  Gm.,  and  the  left  302  Gm.  The  capsules  stripped 
easily,  leaving  a  pale,  slightly  granular  surface.  The  parenchyma  was  pale  and 
the  markings  were  indistinct. 

The  suprarenal  glands  were  large  and  the  cortex  and  medulla  were  moderately 
increased. 

Microscopic  Examination. — In  the  outer  third  of  the  media  of  the  aorta  (above 
the  rupture)  there  were  single  dilated  capillary  blood  vessels  surrounded  by  small 
groups  of  lymphocytes,  swollen  histiocytes  and  a  few  plasma  cells.  The  intima 
was  thickened  by  large  deposits  of  cholesterol  esters  and  fatty-acid  needles  located 
near  the  media ;  the  fatty  changes  extended  into  the  media,  and  there  were  numer- 
ous lipoid  granules  about  the  elastic  fibers  of  the  media.  The  adventitia  was 
thickened  and  slightly  sclerosed,  and  there  were  loose  accumulations  of  lympho- 
cytes and  plasma  cells.  The  blood  had  broken  into  the  media,  separating  the  outer 
from  the  middle  third.  Recent  hemorriiages  were  found  in  the  adventitia.  Where 
the  capillaries  invaded  the  media,  the  clastic  fibers  were  spread  apart,  and  in  places 
the  continuity  was  interrupted. 

The  large  plaque  near  the  ductus  botalli  was  composed  of  hyaline  connective 
tissue  with  large  deposits  of  lipoids  in  the  deeper  parts  of  the  media,  which  also 
contained   capillaries   surrounded   by   lymphocytes. 
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In  the  aorta  (below  the  rupture),  the  intima  and  the  internal  two  thirds  of 
the  media  were  separated  from  the  rest  of  the  wall  by  a  large  recent  hemorrhage, 
composed  of  fibrin,  platelets,  erythrocytes  and  numerous  leukocytes. 

The  kidneys  showed  distinct  thickening  of  the  walls  of  the  arterioles  and  small 
subcapsular  scars  in  the  cortex.  Bowman's  spaces  of  the  glomeruli  were  dilated 
and  filled  with  palely  stained  and  finely  granular  material.  Bowman's  capsules 
were  thickened.  The  muscle  fibers  of  the  myocardium  were  distinctly  thicker  than 
normal,  and  their  nuclei  had  irregular  shapes  and  contained  much  chromatin.  The 
cross-striations  were  obscured. 

CoDiiiiciif. — In  this  instance,  the  lesion  occurred,  although  there  evidently  were 
no   symptoms   referable   to   any   pathologic   cardiac  or  vascular   changes   and   the 
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Fig-   2. — An   incomplete   transverse   tear,    Ij^    fingerbreadths   above   the   aortic 
cusps,  with  marked  hypertropiiy  of  the  myocardium  of  the  left  ventricle. 


precordial  pain  was  not  so  severe  as  in  the  first  patient  and  the  course  following 
the  rupture  was  more  prolonged,  owing  to  the  fact  that  the  opening  from  the 
aorta  into  the  pericardial  sac  was  considerably  smaller,  thus  causing  a  more 
gradual  compression  of  the  heart.  The  pathologic  changes  in  this  case  are  of 
marked  importance  in  that  the  gross  appearance  did  not  suggest  the  possibility 
of  syphilitic  changes,  but  the  microscopic  alterations  were  relatively  marked, 
particularly  in  the  region  of  the  rupture.  The  factor  of  hypertension  again  played 
an  important  role  in  causing  local  destruction  in  the  already  damaged  vessel  wall. 
In  addition  to  the  syphilitic  process,  considerable  lipoid  degeneration  had  to  be 
taken  into  consideration. 
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Case  3. — A  colored  man,  56  years  of  age,  entered  the  medical  service  of 
Dr.  Sidney  Portis,  in  the  Cook  County  Hospital,  on  Feb.  7,  1929.  The  patient 
said  that  he  had  been  in  good  health  until  the  year  1926;  then  he  had  become 
short  of  breath ;  this  complaint  had  increased  in  severity,  so  that  in  December, 
1928.  he  was  unable  to  sleep  when  flat  on  his  back,  and  his  ankles  had  become 
edematous.  In  the  three  years  before  his  entrance,  he  had  lost  25  pounds  (11.3 
Kg.)  in  weight.  Thirty  years  previously  he  had  had  a  chancre,  for  which  he 
had  not  received  any  antisyphilitic  treatment. 

Physically,  he  was  well  developed  and  well  nourished  but  was  very  short  of 
breath.  His  temperature  was  98  R,  his  pulse  rate  102  and  his  respiratory  rate 
26  per  minute.  The  blood  pressure  was  180  systolic  and  120  diastolic.  The  aortic 
dulness  was  markedly  increased  toward  the  left.  The  cardiac  apex  was  in  the 
eighth  intercostal  space  in  the  midaxillary  line,  and  the  right  border  of  the  heart 
was  1  inch  (2.5  cm.)  to  the  right  of  the  right  sternal  border.  There  was  a  systolic 
and  diastolic  murmur  over  the  mitral  area.  The  edge  of  the  liver  was  palpated 
5  fingerbreadths  below  the  right  costal  margin.  ^larked  edema  of  the  lower 
extremities  was  present.  The  Wassermann  test  of  the  blood  was  negative.  The 
content  of  urea  nitrogen  in  the  blood  and  the  urine  was  free  from  any  significant 
changes.  During  the  five  days  that  he  was  in  the  hospital  before  his  death,  he 
received  20  drops  of  tincture  of  digitalis  three  times  a  day  and  was  kept  at  absolute 
rest.  His  pulse,  however,  became  irregular.  He  was  restless  and  gradually 
passed  into  a  comatose  state  and  died  without  any  complaint  of  precordial  distress. 
The  essential  observations  at  autopsy  revealed  a  well  developed  and 
well  nourished  colored  man  with  purplish  discoloration  of  the  skin  of  the 
head,  neck  and  finger-tips.  The  veins  of  the  upper  thoracic  and  cervical  regions 
were  markedly  distended  by  blood.  The  lower  extremities  were  edematous.  About 
the  right  upper  and  the  left  lower  pulmonary  lobes  were  fibrous  adhesions,  and  in 
the  right  pleural  cavity  was  400  cc.  of  clear,  straw-colored  fluid.  The  pericardial 
sac  extended  from  the  right  costochondral  junction  to  the  left  anterior  axillary 
line. 

The  heart  weighed  600  Gm.  Both  ventricles  were  dilated,  the  left  ventricle 
measuring  10  cm.  transversely  and  12  cm.  longitudinally.  The  myocardium  of  the 
left  ventricle  was  22  mm.  thick  and  that  of  the  right  6  mm.  thick.  The  heart 
muscle  was  rather  friable  and  pale  brown-gray.  The  trabeculae  in  the  left  ven- 
tricle were  markedly  flattened.  In  the  coronary  arteries  were  a  few  slightly 
elevated,  yellowish-white  plaques. 

The  aorta  was  markedly  dilated,  having  a  circumference  of  95  mm.  in  the 
supravalvular  region,  60  mm.  at  the  level  of  the  diaphragm,  and  46  mm.  at  its 
bifurcation.  The  intima  of  the  ascending  portion  was  smooth  except  for  a  few 
flat,  light  yellow  plaques,  which  varied  from  3  to  7  mm.  in  diameter.  On  its 
anterior  aspect,  20  mm.  above  the  right  aortic  cusp,  was  a  flat  circular  depression 
5.5  cm.  in  diameter.  At  the  upper  edge  of  this  depression,  just  l)elow  the  innom- 
inate artery,  was  a  roughly  triangular  defect  in  the  wall  with  its  apex  directed 
downward,  having  a  base  5  cm.  across  and  a  vertical  measurement  of  4  cm.  This 
defect  was  surrounded  by  a  smooth  and  partially  undermined  edge  and  its  floor 
was  composed  of  firm,  whitish  tissue,  which  gradually  merged  with  the  surround- 
ing aortic  wall.  .\t  tlic  lower  angle  of  this  triangular  area  was  an  oval  opening, 
2.5  by  1.5  cm.,  which  led  into  a  semicircular  sac  having  a  diameter  of  6  cm.  and 
a  depth  of  3  cm.  This  sac  was  located  within  the  pericardial  sac  and  was 
adherent  to  the  anterior  and  riglit  lateral  wall  of  the  ascending  aorta.     This  cavity 
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was  tilled  by  soft,  dark  red  blood  clots  and  its  outer  surface  was  gray-brown  and 
covered  by  thin  fibrous  tags. 

In  the  arch  of  the  aorta,  in  the  region  of  the  left  subclavian  and  carotid 
arteries,  there  was  a  transverse  ring  of  light  yellow  plaques,  which  was  from  5  to 
7  mm.  wide.     Between  the  plaques  were  fine,  irregular,  linear  depressions. 

In  the  descending  aorta,  5  cm.  below  the  opening  of  the  left  subclavian  artery, 
there  was  a  circular  opening,  5  cm.  in  diameter,  located  in  the  left  latero-anterior 
portion  of  the  wall.  This  opening  led  into  a  large  cavity  that  bulged  into  the  left 
upper  pulmonary  lobe.  The  cavity  was  7  cm.  deep  and  9  cm.  longitudinally  by 
8.5  cm.  transversely ;  it  was  filled  by  dark-red  blood  clots  and  compressed  the 
left  main  bronchus,  which  was  filled  by  thick  mucopurulent  material.  The 
upper  portion  of  the  left  upper  lobe  was  airless,  but  the  remaining  lung  substance 
was  subcrepitant.  The  lining  of  the  descending  aorta  was  smooth,  except  for 
a  few  small,  yellow  plaques  and  linear  depressions.  There  was  another  irregular 
opening,  near  the  celiac  artery,  located  on  the  anterior  aspect  of  the  aorta,  which 
was  of  triangular  shape,  having  a  base  20  mm.  in  width  and  measuring  30  mm. 
longitudinally.  This  opening  extended  upward  for  a  distance  of  1  cm.  beyond 
the  junction  of  the  thoracic  and  abdominal  portions.  This  defect  contained  soft, 
deep  red-gray  blood  clots,  which  separated  the  intima  and  the  media  from  the 
adventitia.  Two  centimeters  below  this  opening  was  a  longitudinal  slit  30  mm. 
long,  located  10  mm.  to  the  left  of  the  superior  mesenteric  artery  and  extending 
downward  to  the  region  of  the  renal  arteries.  Xear  these  tears  were  numerous 
flat,  yellow-white  plaques  from  3  to  5  mm.  in  diameter. 

The  kidneys  together  weighed  300  Gm.,  and  contained  numerous  cysts  from 
5  to  15  mm.  in  diameter  that  replaced  much  of  the  renal  parenchyma.  The  cap- 
sules were  slightly  adherent  to  a  dark  purplish-gray  surface  that  was  studded  by 
pink-gray  and  gray-white  nodular  elevations  from  1  to  3  mm.  in  diameter.  The 
cortex  was  5  mm.  wide  and  gray-brown,  and  the  markings  were  obscure.  Micro- 
scopically, there  were  marked  hyalinization  and  lipoid  infiltrations  of  the  arteriolar 
walls.  The  majority  of  the  glomeruli  were  well  preserved,  but  a  few  were  oblit- 
erated by  hyaline  material. 

Microscopic  E.va)iiiiiation. — The  flat,  circular,  depressed  area  in  the  ascending 
portion  of  the  aorta  revealed  typical  syphilitic  changes  and,  in  addition,  the  adven- 
titia was  irregularly  separated  from  the  media.  The  latter  was  markedly  altered 
in  that  the  normal  stratification  of  the  muscle  fibers  was  lacking,  and  had  been 
partially  replaced  by  irregular  round  areas  of  myxomatous-like  tissue.  The 
nuclei  in  these  portions  assumed  a  whorl-like  arrangement  in  the  peripheral  zones, 
whereas  in  the  central  areas  their  arrangement  was  irregular  and  they  varied  in 
size  and  shape  in  that  they  were  elongated,  round,  triangular  or  stellate  in  outline. 
This  type  of  tissue  extended  toward  and  formed  the  inner  wall  of  this  portion 
of  the  ascending  aorta  and  there  was  no  intimal  lining  present  in  this  area. 

Comment. — In  this  patient,  the  clinical  manifestations  of  gradual  cardiac 
decompensation  extended  over  a  period  of  about  three  years.  There  was  a  history 
of  primary  syphilitic  infection  thirty  years  previously  and,  in  addition,  marked 
hypertension  with  cardiac  hypertrophy  most  likely  secondary  to  the  arteriolo- 
sclerosis  of  the  kidneys.  In  spite  of  the  fact  that  there  were  a  healed  lesion  and 
two  recent  ruptures  in  the  aorta,  tlic  i)aticnt  presented  no  clinical  indications  of 
these  pathologic  conditions. 
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SUMMARY 

In  these  three  instances  of  spontaneous  rupture  of  the  aorta,  it  is 
to  be  noted  that  although  the  vessel  may  be  free  from  extensive  gross 
inflammatory  or  degenerative  changes,  nevertheless,  as  microscopic 
examination  demonstrates,  considerable  destruction  of  the  vessel  wall 
may  have  occurred  in  places,  and  it  is  at  these  points  that  the  vascular 
wall  has  a  tendency  to  tear.  However,  other  conditions  must  also  be 
taken  into  consideration  in  that  frequently  the  aorta  is  the  site  of  exten- 
sive degenerative  and  inflammatory  changes.  Nevertheless,  spontaneous 
rips  do  not  occur  frequently.  Sudden  increase  in  the  blood  pressure  as 
the  result  of  renewed  physical  exertion,  excessive  exertion  and  possibly 
the  administration  of  digitalis  play  important  roles  in  the  causation  of 
tears  in  diseased  aortas. 

From  the  foregoing  correlation  of  gross  and  microscopic  alterations 
in  the  aortic  wall,  it  is  obvious  that  careful  microscopic  examination  is 
necessary  in  all  instances,  especially,  of  the  edge  of  the  rupture.  Legally, 
the  latter  observation  should  be  taken  into  consideration  when  the  lesions 
occur  following  various  amounts  of  trauma. 

As  is  so  frequently  the  occurrence  in  syphiHtic  aortitis,  the  \\'asser- 
mann  reaction  of  the  blood  was  negative  in  two  of  the  three  instances 
reported,  and  in  the  third  there  was  no  examination  of  the  blood  by 
either  the  Kahn  or  the  \\'assermann  method. 

Most  frequently,  the  rupture  of  the  aorta  occurs  either  I3/2  finger- 
breadths  above  the  aortic  cusps  or  in  the  region  of  the  ductus  botalli, 
whether  the  condition  has  occurred  spontaneously  or  following  trauma. 
\'arious  reasons  for  this  choice  of  site  have  been  tendered,  but  that  of 
Rindfleisch  '^  is  most  generally  accepted,  namely :  first,  there  is  a 
fibrous  union  between  the  ascending  aorta  and  the  pulmonar\-  artery 
which  serves  as  a  fixed  point,  and  second,  there  is  an  obliteration  of  the 
ductus  arteriosus  with  fixation  of  the  aortic  arch.  The  jxirtions  of  the 
aorta  surrounding  these  regions  are  relatively  movable  and  therefore  the 
vessel  tears  at  the  two  ix)ints  of  fixation. 

That  healing  can  occur  following  a  spontaneous  rip  of  the  aorta  is 
exemplified  in  the  last  reported  instance,  which  microscopically  shows  a 
healing  process  characteristic  of  a  wounded  or  lacerated  vessel  wall. 

Although  this  lesion  occurs  most  frequently  at  the  points  of  fixation 
of  the  thoracic  aorta,  the  last  case  presented  two  tears  below  the 
diaphragm.  However,  the  local  destruction  in  these  areas  was  marked 
and  the  blood  pressure  was  high. 


13.  Rindfleisch,    E. :     Zur   Enstehiiiisj;   iiiul   Heilung   dcs   Ancurysma   Dissecans 
Anrtac,  Vircliows  .Vrcli.   f.  path.  Anat.  131:174.  1893. 
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CONCLUSIONS 

1.  Spontaneous  rupture  of  the  aorta  occurred  in  three  instances 
\y2  fingerbreadths  above  the  aortic  cusps,  and  in  one  of  these  there 
were  two  tears  of  the  vessel  below  the  level  of  the  diaphragm. 

2.  The  gross  changes  at  the  site  of  such  a  rupture  are  frequently 
inadequate  to  explain  the  tears,  but  locahzed  microscopic  alterations  of 
a  syphilitic  and  degenerative  nature  are  marked. 

3.  ]\ledicolegally,  microscopic  examination  at  the  site  of  the  rupture 
is  important. 

4.  A  combination  of  contributing  factors  must  be  taken  into  con- 
sideration, which  include  the  local  destructive  process  and  the  conditions 
that  increase  the  blood  pressure.  The  latter  may  he  on  an  arterio- 
sclerotic, nephritic,  functional  or  therapeutic  basis. 

DISCUSSIOX 

H.  A.  Sixger:  Why  are  the  spontaneous  ruptures  of  the  aorta  in  the  first 
portion  of  the  arch,  as  you  say,  and  at  the  aortic  end  of  the  ductus  Botalli?  What 
is  the  hj'drostatic  pressure  necessary-  to  rupture  the  aorta? 

P.   R.   Caxxox  :     Were   these   patients   under   active   antisyphilitic   treatment? 

R.  H.  Jaffe  :  The  predilection  sites  for  rupture  are  at  the  two  fixed  places 
of  the  aorta. 

E.  R.  LoxG :  Is  there  a  possibility  that  these  lesions  are  rheumatic  in  origin 
instead  of  syphilitic? 

R.  A.  LiFVEXDAHL :  Active  antisyphilitic  treatment  was  not  in  use.  A\'ith  dead 
aortic  tissues  1,074  mm.  ot  mercury  has  been  reported  necessary  for  rupture. 

November  12,  1928. 


BLOOD     CHANGES     IX     MECHANICAL     CONSTRICTION 
OF     THE     HEPATIC     VEINS 

W.     W.     BRAXDES 

AXD 

J.     P.     SLMOXDS 

Two  j'ears  ago  we  devised  a  method  of  mechanically  constricting  the  hepatic 
veins  in  the  dog.  Briefly  stated,  this  consists  in  passing  a  small  sized  rubber 
tube  through  the  foramen  of  Winslow  and  through  the  ligamentous  attachments 
of  the  liver  taking  care  to  include  all  the  lobes.  The  two  free  ends  of  the  tube 
are  brought  up  over  the  surface  of  the  liver  and  passed  through  two  small  holes 
bored  lengthwise  in  a  small  flat  wooden  block.  By  pulling  up  on  the  ends  of  the 
tube  and  at  the  same  time  pushing  the  block  downward  the  hepatic  veins  can  be 
constricted  to  any  desired  degree  up  to  complete  obstruction.  By  placing  a  clamp 
on  the  rubber  tube  immediately  above  the  block  the  inferior  vena  cava  is  not 
at  all  interfered  with.  By  this  method  the  liver  can  be  shut  out  of  the  general 
circulation  and   returned  at  will. 

The  changes  in  blood  pressure  induced  by  this  procedure  consist  of  a  precipitate 
fall  in  arterial  pressure  of  from  40  to  60  mg.  of  mercury.     The  pressure  reaches 


no 

a  level  which  is  reasonably  constant  for  at  least  twenty  minutes.  On  release  of 
the  hepatic  veins,  the  blood  pressure  rises  immediately  to  a  level  usually  about 
10  mm.  higher  than  before  constriction  and  returns  to  normal  in  about  one-half 
minute.  This  marked  fall  in  arterial  pressure  is  due  to  the  sudden  throwing  out 
of  the  general  circulation  of  the  large  volume  of  blood  in  the  liver  and  branches 
of  the  portal  vein. 

Along  with  this  decrease  in  blood  pressure  the  flow  of  lymph  from  the  thoracic 
duct  is   markedly  increased,  an  average  increase  of  5.2  times  normal. 

Determinations  of  blood  concentration  by  the  method  of  Lamson  and  Roca 
show  that  a  rapid  moderate  dilution  of  the  blood  occurs  during  the  first  five 
minutes  of  constriction  followed  by  a  gradual  recovery  during  the  following  ten 
minutes  before  the  hepatic  veins  are  released.  The  marked  increase  in  flow  of 
lymph  from  the  thoracic  duct,  and  the  entrance  of  fluid  into  the  blood  from  the 
tissues  as  is  the  case  in  low  blood  pressure  from  hemorrhage  are  probable  factors 
in  this  dilution.  The  reason  for  the  gradual  return  of  concentration  to  normal 
is  not  clear.  It  may  be  due  to  the  forcing  of  a  small  amount  of  highly  concentrated 
blood  through  the  constriction  as  a  result  of  the  increased  pressure  in  the  liver 
and  to  the  fact  that  the  lymph  in  the  thoracic  duct  usually  shows  red  blood  cells 
after  the   first  five  minutes   of  constriction. 

The  coagulation  time  in  these  animals  before  constriction  ranged  from  two 
and  one-quarter  to  four  and  one-half  minutes.  Constriction  of  the  hepatic  veins 
caused  a  distinct  shortening  of  the  coagulation  time,  from  an  average  in  six  dogs 
of  two  hundred  and  ten  seconds  before  constriction  to  an  average  of  ninety  seconds, 
ten  minutes  after  constriction  was  applied.  No  clear  explanation  is  ofifered  for 
this  change,  and  further  studies  are  being  made  to  determine  its  cause.  It  may 
be  that  the  heparin  of  the  blood  is  rapidly  used  up,  thus  allowing  coagulation 
to  occur  more  readily.  There  is  no  satisfactory  quantitative  test  for  heparin 
in  the  blood.  A  number  of  determinations  on  the  quantity  of  fibrin  have  been 
made  but  as  yet  not  of  sufficient  number  to  justify  any  statement,  but  there 
seems  to  be  a  decrease  wlien  the  hepatic  veins  are  constricted.  Blood  platelets 
also  show  a  tendency  to  decrease  apparently.  Work  is  to  be  carried  out  on 
calcium  and  pn  determinations. 

Mann  and  others  have  shown  that  total  removal  of  the  liver  results  in  a  fall 
of  blood  sugar  to  such  a  low  level  that  hypoglycemic  convulsions  occur.  Con- 
striction of  the  hepatic  veins  results  in  a  surprisingly  rapid  fall  in  the  blood  sugar. 
There  was  an  average  maximum  fall  of  42  per  cent  in  fifteen  minutes  after  con- 
striction. As  soon  as  the  constriction  is  released  the  blood  sugar  promptly  rises 
to  a  level  considerably  higher  than  that  before  the  veins  were  constricted.  We 
believe  that  the  marked  congestion  and  stasis  in  the  liver  causes  a  local  acidosis 
which  stimulates  glycogenolysis,  thus  liberating  sugar  in  the  liver.  When  the 
hepatic  veins  are  released,  there  is  delivered  to  the  general  circulation  a  hepatic 
blood  with  a  high  concentration  of  sugar.  We  tested  several  dogs  by  starving 
and  insulin  injection  to  render  the  liver  glycogen-free.  In  these  the  constriction 
of  the  hepatic  veins  caused  only  slight  fluctuations  in  blood  sugar. 

DISCUSSION 

E.  F.  HiRSCH :  Have  measurements  been  made  <if  the  reaction  nr  carbon 
dioxide  combining  power  of  the  blood? 

W.  F.  Petersen  :  I  have  blocked  the  liver  by  injecting  petroleum  into  the 
portal  vein,  and  in  twenty  minutes  noted  liver  injury.  The  lymph  from  the  thoracic 
duct  at  first  was  thin,  later  concentrated.  The  carbon  dio.xidc  combining  power 
at  first  was  increased  but  later  diminished,  and  some  bile  appeared  in  the  lymph. 
Was  the  concentration  of  the  bile  determined? 

J.  P.  SiMONDs:  i'tntlKT  studies  in  answer  td  tlic  (|ucstions  asked  are  in 
progress. 

Dcceml)er    10.    I'^iS. 
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PRIMARY     INTRAHEPATIC     THROMBOSIS     OF    THE 
PORTAL     VEIX  * 

LOLTSA    HEMKEX     BACON' 

Most  of  the  reports  in  the  medical  literature  ot  the  throrabosia  of  the  portal 
vein  which  accompanies  atrophic  cirrhosis  of  the  liver,  refer  to  its  origin  and  sub- 
sequent development  outside  the  liver  in  the  large  trunk  or  its  right  and  left 
branches,  and  to  an  extension  of  the  thrombosis  out  into  the  liver  (Webster,  L.  T. : 
Portal  Thrombosis,  Bull.  Johns  Hopkins  Hosp.  32:16,  1921;  Quincke,  H.,  and 
Hoppe-Seyler,  G.,  in  Xothnagel :  Encyclopedia  of  Practical  Medicine,  Diseases 
of  the  Liver  and  Pancreas,  and  Suprarenal  Glands,  Philadelphia,  W.  B.  Saunders 
Company,  1905,  p.  SSd).  The  study  I  have  made  is  apparently  of  a  contrary 
course  of  events,  a  retrograde  thrombosis  in  the  branches  of  the  portal  vein  from 
many  places  far  out  in  the  peripheral  parts  of  the  liver  to  the  extrahepatic  main 
stem  which  became  secondarily  occluded  shortly  before  death. 

The  patient,  a  woman,  aged  61  years,  was  admitted  to  the  service  of  Dr. 
Lester  E.  Frankenthal,  Sr.,  in  the  Michael  Reese  Hospital,  Chicago.  The  only 
noteworthy  information  regarding  her  previous  health  was  that  following  the 
birth  of  a  healthy  normal  child  when  she  was  39  years  of  age,  her  physicians 
said  she  had,  for  a  time,  suffered  from  uremia.  On  admission,  she  complained 
of  enlargement  of  the  abdomen,  dyspnea  and  cough.  The  enlarged  abdomen  was 
tense  so  that  abdominal  organs  could  not  be  palpated.  The  blood  count  was  within 
normal  limits.  A  trace  of  albumin  was  present  in  the  urine,  and  occult  blood 
was  found  in  the  stools  on  two  occasions,  on  the  day  of  admission  and  two  days 
later.  E.xamination  of  the  blood  revealed  115  mg,  of  sugar  per  hundred  cubic 
centimeters,  37  mg.  of  nonprotein  nitrogen  and  IJ  mg.  of  creatinine.  While  under 
observation  and  treatment  in  the  hospital  for  eighty- two  days  (until  death j,  there 
was  a  slight  fever  during  the  afternoon  (99.4  to  100.8  F.)  for  the  first  two  weeks ; 
during  the  following  three  weeks  there  was  some  fever  all  the  time  (99_2  to 
100.4  F.),  being  highest  in  the  afternoon.  This  increased  to  from  100  to  103  F., 
falling  only  slightly  for  a  short  time  after  the  second  operation.  During  the  last 
two  days  of  life,  the  temperature  never  went  below  102  F.,  and  reached  a  maximum 
of  105  F.  a  few  hours  before  death. 

Fluid  was  removed  from  the  abdomen  8,  36,  37,  52  and  72  days  after  admission. 
On  the  thirty-seventh  and  fifty-second  days,  it  was  obtained  at  the  time  of  opera- 
tions. Altogether  8-34  gallons  of  a  milky  fluid  were  removed.  The  largest  amount 
at  the  last  tapping  on  the  seventy-second  day  was  ZVz  gallons ;  the  smallest,  at 
the  time  of  the  first  operation,  was  1  gallon.  Fifteen  days  after  admission  a 
diagnosis  of  sarcoma  of  the  mesentery-  was  made  from  examination  of  a  smalt 
piece  of  tissue  which  came  away  in  the  fluid. 

Exploratory  laparotomy  was  pert'ormed  thirty-seven  days  after  admission ; 
the  omentum  was  indurated,  the  liver  was  atrophic  and  the  peritoneal  covering 
of  the  small  bowel  was  studded  with  engorged  blood  vessels.  No  tumor  tissue 
was  found  in  the  fluid  removed  at  this  operation.  Epiplopexy  was  done  fifteen 
days  later ;  two  days  later  slight  cyanosis  and  dyspnea  were  observed.  There  was  a 
persistent  thick  discharge  from  the  incision  made  during  the  recent  laparotomy. 
Eighteen  days  after  the  operation  air  hunger  and  marked  tightness  of  the  abdomen 
were  present.  Coma,  involuntary  passage  of  urine  and  watery  feces  were  observed 
during  the  last  few  days.  Death  occurred  twenty-nine  days  after  the  second 
operation.     The  clinical  diagnosis  was  cirrhosis  of  the  liver  with  terminal  uremia. 


*  Abstract  of  paper  read  at  the  regular  meeting  of  the  Chicago  PathoIogicaJ 
Society,  Dec.   10,  1928. 
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The  anatomic  diagnosis,  made  b\-  Dr.  E.  R.  Le  Count  was :  primarily  intra- 
hepatic retrograde  thrombosis  of  the  portal  vem ;  atrophic  cirrhosis  of  the  liver ; 
marked  shortening  (cj-anotic  induration)  of  the  small  bowel ;  marked  dilation, 
tortuosity  and  engorgement  of  the  blood  vessels  of  the  peritoneum  compensatory 
to  the  obstructed  portal  circulation ;  chronic  indurative  epiploitis ;  recent  epiplo- 
pexy ;  two  recent  laparotomy  incisions ;  stitch-abscesses  in  the  subcutaneous  fat 
of  the  abdomen ;  hyperplasia  of  the  spleen ;  markedly  distended  abdomen ;  anasarca ; 
slight  bronchopneumonia ;  disseminated  superficial  atelectasis  of  the  lower  lobes 
of  both  lungs  ;  bilateral  hydrothorax ;  fatty  changes  of  the  kidneys ;  cloudy  swelling 
of  the  kidneys  and  myocardium;  minute  hemorrhages  in  the  diaphragm,  and 
mucous  membranes  of  the  stomach,  bowel  and  renal  pelves,  and  senile  arterio- 
sclerosis. 

The  disease  of  the  liver  was  typical  portal  cirrhosis.  It  was  evident  from 
its  external  appearance  that  the  main  branch  of  the  portal  vein  was  thrombosed, 
for  the  vessel  had  a  round  plump  contour.  The  clot  in  it  was  5.4  cm.  in  length 
and  about  1  cm.  in  diameter,  forked  slightly  at  the  mouths  of  the  splenic  and 
mesenteric  veins  and  adherent  ventrally.  When  detached,  a  gray  spot  only  a  few 
millimeters  in  diameter  was  found  in  which  the  vein  had  lost  its  normal  sheen. 
The  clot  was  easily  followed  out  into  branches  of  the  right  lobe  of  the  liver  until 
the  channels  were  not  more  than  2  mm.  in  diameter.  It  did  not  extend  into 
the  left  lobe. 

Because  the  thrombus  in  the  main  vein  possessed  all  the  characteristics  of 
recent  formation  and  the  removal  of  large  amounts  of  fluid  from  the  abdomen  had 
been  carried  out  at  rather  frequent  intervals,  a  microscopic  study  was  made  to 
learn  whether  thrombosis  of  the  small  branches  of  the  portal  vein  was  generalized 
throughout  the  liver.  Sections  were  studied  from  eighteen  places,  and  partly 
organized  thrombi  were  found  in  those  from  four  places  in  the  right  and  one  in 
the  left  lobe.  Those  from  the  right  were  2.6,  4,  7  and  8  cm.,  respectively  from 
the  upper  surface ;  that  from  the  left  was  3.6  cm.  below.  The  most  peripheral 
branch  thrombosed  in  these  sections  was  a  small  vein  with  a  channel  from  0.075  to 
0.37  mm.  in  diameter.  This  was  from  the  piece  removed  2.6  cm.  below  the  upper 
surface  of  the  right  lobe.  The  organization  in  this  branch  was  more  marked 
than  in  any  of  the  intrahepatic  veins  found  occluded.  The  clot  in  a  larger  branch 
7  cm.  below  the  upper  surface  of  the  right  lobe  was  bound  fast  by  considerable 
granulation  tissue  at  three  places  in  sections  obliquely  through  the  vein  where 
the  diameter  of  the  channel  was  from  4  to  7  mm.  No  clots  were  found  thoroughly 
organized  in  any  of  the  sections  of  the  liver. 

In  the  preparations  from  the  large  extrahepatic  thrombus  altogether  about 
14.3  cm.  of  contact  of  thrombus  and  intima  were  examined  microscopically,  and 
only  the  earliest  changes  of  fibroblast  invasion  were  found.  These  occupied  only 
about  one  twenty  fifth  of  the  total  junction  between  clot  and  vein,  and  the  deepest 
invasion  of  the  clot  was  a  small  triangular  mass  of  fibroblasts  and  vessels  pro- 
jecting into  the  clot  for  a  distance  equal  to  only  one  fourth  of  the  width  of  the 
wall  of  the  vein. 

In  the  most  peripheral  branch  of  the  portal  vein  containing  an  organized  clot, 
already  described,  and  with  a  channel  from  0.075  to  0.37  mm.  in  diameter,  the 
wall  is  from  0.225  to  0.313  mm.  in  width.  Its  adventitia  consists  of  heavy  collagen 
fibers  (the  sections  were  stained  with  phosphotungstic  acid  hemato.xylin)  and  make 
up  from  one  half  to  two  thirds  of  the  entire  wall  of  the  vein  (figure).  These 
are  arranged  transversely  and  merge  with  similar  fibers  in  the  outer  coat  of  the 
adjacent  hepatic  artery.  At  other  places  it  appears  as  if  these  fibers  have  pushed 
aside  the  interlobular  fibro-elastic  stroma  so  that  there  is  little  of  the  stroma 
beween  the  liver  cells  and  portal  vein.  Definite  elastic  fibers  are  between  the 
adventitia  and  media;  the  media  has  smooth  muscle  and  elastic  fibers  and  is 
from  one  half  to  one  third  of  the  width  of  the  portal  vein.  The  intima  is  not 
thickened. 
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In  the  other  intrahepatic  branches  of  the  portal  vein  there  is  a  similar  change. 
In  some  the  media  has  become  much  narrowed,  and  the  adventitia  is  particularly 
wide  and  prominent.  In  each  section  studied  from  the  eighteen  different  places 
in  the  liver,  the  walls  and  channels  of  one  or  more  portal  veins  were  measured. 


Portal  vein  containing  a  thrombus  in  the  right  lobe  of  the  liver  (from  a 
region  2.6  cm.  below  the  superior  margin).  1  indicates  fibrin;  2,  fibroblasts  sur- 
rounding fibrin;  3,  place  of  adherence  of  clot;  4,  intima;  5,  media;  6,  adventitia 
(collagen   fibers);   7,  interlobular  stroma;    X    133. 


The  ratio  between  the  width  of  the  wall  and  the  diameter  of  the  channel  was 
usually  1  :  1,  in  a  few  1.5  :  1,  and  in  some  of  the  larger  branches  1  :  4.  The  channels 
are  narrow  compared  to  the  width  of  the  walls.  In  some  veins  there  are  (figure) 
places  in  which  the  wall  attains  a  greater  width  than  the  diameter  of  the  channel ;. 
in  many  the  two  arc  the  same. 
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The  wall  of  the  extrahepatic  portion  of  the  portal  vein  is  from  0.125  to  1.20  mm. 
thick.  The  adventitia  has  collagen  fibers,  but  these  are  not  so  densely  arranged 
as  in  the  walls  of  the  intrahepatic  branches ;  here  they  are  separated  by  loose 
areolar  tissue. 

The  bile  ducts  about  the  large  intrahepatic  branches  of  the  portal  vein  are 
heavy  due  to  circularly  arranged  collagen  fibers.  They  form  a  broad  band  about 
the  epithelium  of  the  bile  passages  about  the  same  width  as  the  adventitia  of  the 
adjacent  portal  veins;  in  a  few  they  are  even  greater,  reaching  a  maximum  of 
from  0.4  to  0.5  mm. 

The  portal  cirrhosis  was  of  long  standing  and  was  the  primary  disease.  Sclerosis 
of  the  portal  vein  may  accompany  atrophic  cirrhosis  (Simmonds,  M. :  Ueber 
Pfortadersklerose,  Virchows  Arch.  f.  path.  anat.  207:360,  1912);  the  intim.a  is 
usually  much  thickened ;  the  media  may  be  wider  than  normal,  and  often  its  elastic 
fibers  are  torn.  The  outstanding  characteristic  of  the  thickened  portal  vein  of 
this  report  is  the  marked  thickening  of  the  adventitia.  This  would  suggest, 
together  with  the  thickened  walls  of  the  bile  duct,  that  at  some  time  there  had 
been  a  lymphangitis  extending  into  the  liver  from  the  adjacent  structures,  with 
subsequent  healing  and  the  laying  down  of  collagen  fibers  about  the  bile  ducts 
and  in  the  outermost  coat  of  the  portal  veins  within  the  liver.  Syphilis  is 
ordinarily  considered  to  be  the  prime  etiologic  factor  in  sclerosis  of  the  portal 
vein  (Simmonds).  It  was  definitely  excluded  clinically  and  from  the  gross  and 
histologic  examination  of  the  liver. 

With  cirrhosis  of  the  liver,  complicated  by  thrombosis  in  the  stem  of  the  portal 
vein,  ascites  develops  quickly,  and  the  fluid  is  disposed  to  reaccumulate  rapidly  after 
tapping  (Osier:  Principles  and  Practice  of  Medicine,  ed.  10,  New  York.  D.  Apple- 
ton  &  Co.,  1925,  p.  581).  In  this  patient,  fluid  collected  rapidly  in  the  abdomen  when 
many  small  intrahepatic  branches  were  occluded  and  before  the  thrombosis  had 
extended  to  the  stem  of  the  portal  vein.  In  the  gross  examination  of  the  liver,  the 
clot  in  the  stem  was  followed  out  into  branches  of  the  large  division  of  the  portal 
vein  for  the  right  lobe  of  the  liver.  Histologically,  the  oldest  and  most  organized 
clots  were  found  in  still  smaller  vessels  with  channels  from  0.2  to  0.3  mm.  wide 
in  both  the  right  and  the  left  lobes ;  as  the  portal  veins  become  larger  and  closer 
to  the  hilum,  the  thrombi  are  younger  in  appearance.  The  smallest  and  most 
peripheral  branches  of  the  portal  vein  became  occluded  first,  and  the  thrombi 
gradually  extended  into  larger  branches  against  the  current.  This  probably 
took  place  during  the  four  or  five  months  just  before  death;  finally  thrombosis 
occurred  in  the  stem  of  the  portal  vein,  and  with  its  formation,  death  soon  followed. 
A  few  textbooks  and  recent  reviews  mention  the  occurrence  of  retrograde  throm- 
bosis. (Stengel,  A.,  and  Kern,  A. :  Xelson  Looseleaf  Living  Medicine,  Thomas 
Nelson  and  Sons,  1923,  vol.  5,  p.  521.  Delafield,  F..  and  Prudden,  T.  M. :  A 
Textbook  of  Pathology,  New  York,  \\'illiam  \\'ood  &  Company,  1927,  ed.  14, 
p.  822.  Kaspar,  F. :  Beitrage  zur  Kenntnis  des  Verschlusses  im  Pfortadcrstamm 
und  der  Vena  linealis.  Kavernose  Umwandlung  der  Ycna.  portae  und  chronisches 
ulcus  duodeni,  Deutsche  Ztschr.  f.  Chir.  151:1,  1920.) 

Cirrhosis  of  the  liver  usually  has  an  afebrile  course,  although  slight  rises  in 
temperature  for  short  periods  are  observed  in  patients  under  observation  for  a 
long  time  (Osier).  In  this  patient  there  was  some  fever  during  practically  the 
entire  ten  weeks  before  death. 

Conclusions  :  From  the  histologic  examination,  it  is  seen  that  the  first  throm- 
bosis occurred  far  out  in  the  small  branches  of  the  portal  vein  within  the  liver, 
and  from  here  extended  into  the  stem.  The  branches  of  the  portal  vein  are 
greatly  thickened  due  primarily  to  a  large  amount  of  collagen  in  the  adventitia, 
but  the  media  is  also  thickened.  The  thickened  walls  of  the  bile  duct  consist  of 
collagen.  The  deposition  of  collagen  fibers  in  these  two  places  suggests  lymphangitis 
which  may  have  occurred  with  the  beginning  of  tlic  cirrhosis. 
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DISCUSSION' 

R.  H.  Jaffe  :  Thrombi  such  as  these  can  be  traced  to  the  final  branches  of 
the  portal  vein.  They  are  usually  seen  with  chronic  or  subacute  bacterial  endo- 
carditis and  septicemia.  The  endothelial  cells  lining  the  sinusoids  become  swollen, 
and  bacteria  can  be  demonstrated  in  these  cells.  Then  thrombi  form,  which 
become  larger,  and  the  process  spreads  toward  the  hilum.  Similar  changes  occur 
in  the  spleen.     Were  stains  or  cultures  made  for  bacteria? 

H.   C.   SwEANY :     Were  there   changes   in  the  hepatic  veins  ? 

L.  H.  Bacon  :  No  stained  slide  preparations  were  made  because  the  tissue 
changes  did  not  resemble  a  bacterial  infection.     The  hepatic  veins  were  unchanged. 

December   10.   1928. 


NEISSERIA    SUBFLAVA     (BERGEY)     MEXIXGITIS 
IX     AX     IXFAXT* 

HARRIET     BEXSOX 

ROSE     BREXXWASSER 

and 
DOROTHY     D'AXDREA 

Pathogenicity  among  the  organisms  of  the  gram-negative  diplococci 
designated  Neisseria  (Bergey  ^)  is  generally  limited  to  the  intracellularis 
(meningococci),  and  to  the  gonorrhea  organisms.  Neisseria  catar- 
rhalis,  Neisseria  sicca,  and  the  three  species  of  flava  group  are 
considered  to  have  only  a  limited  or  no  pathogenicity  as  far  as  human 
hosts  are  concerned.  Yet  even  among  these  N.  catarrhalis  has  been 
found  associated  vi'ith  disease  and  has  been  regarded  as  the  causal  agent. 
Endres  -  and  Schilf  ^  have  recorded  the  clinical  and  bacteriological 
features  respectively  of  an  infection  in  a  man  (47  years  of  age)  from 
whose  blood  during  life  X^.  catarrhalis  was  recovered.  After  having  a 
septic  fever  six  weeks,  he  died  and  the  postmortein  examination  disclosed 
a  thromboulcerative  endocarditis  of  the  anterior  mitral  leaflet.  The 
inability  of  the  isolated  organism  to  ferment  sugars  indicates  that  it 
was  N.  catarrhalis,  although  the  results  of  the  agglutination  reactions 
recorded  in  the  report  are  rather  unsatisfactory.  A  polyvalent  anti- 
meningococcus  serum  caused  some  flocculation  of  the  organism  in  the 
dilution   1 :  100,  a  reaction  considered  to  be  nonspecific.     An  immune 


*  From   the   Henry   Baird   Favill    Laboratory  and    the    Pediatric    Service   of   St.    Luke's    Hos- 
pital,   Chicago. 

*  Aided  by  the  Winfield  Peck  Memorial  Fund. 
L  Manual  of  Determinative  Bacteriology,  1923. 

2.  Miinchen.   med.   Wchnschr.,    1925,   72,  p.    723. 

3.  Ibid.,  1925,  72,  p.   724. 
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serum  (titer  1 :  5000)  prepared  in  a  rabbit  with  an  X.  catarrhalis  strain 
obtained  from  the  Pfeiffer  Institute  did  not  aggkitinate  strains  from 
the  patient.  No  comment  was  made  of  the  difficulties  of  spontaneous 
agghitination  of  the  N.  catarrhahs  such  as  Elser  and  Huntoon  ^  encoun- 
tered, nor  is  mention  made  of  specific  absorption  tests  with  members 
of  the  Neisseria  group.  Nagell  ^  recently  has  recorded  the  clinical 
progress  of  a  man  19  years  old  having  a  sepsis  caused  by  N.  catarrhalis. 
He  recovered  in  three  months.  During  his  illness  the  organism  was 
isolated  four  different  times  from  the  blood,  and  in  histological  prepa- 
rations of  a  skin  lesion,  organisms  in  morphology  like  those  in  the 
cultures  were  found.  The  cultured  bacteria  did  not  ferment  maltose, 
levulose,  or  dextrose.  The  results  of  agglutination  or  absorption  tests 
are  not  mentioned.  Penetration  of  N.  catarrhalis  into  the  cerebro- 
spinal tissues  causing  a  suppurative  meningitis  has  been  reported  a 
number  of  times,  most  often  in  children.  jMayerhofer-Lateiner  °  related 
the  clinical  course  of  the  illness  of  a  child  six  months  old  that  came  under 
observation  five  days  after  the  onset  of  fever  and  rigidity  of  the  neck. 
Cultures  of  the  spinal  fluid  obtained  by  lumbar  puncture  contained  N. 
catarrhalis.  The  spinal  fluid  obtained  on  the  tenth  day  of  observation 
was  almost  clear  and  was  sterile  in  cultures.  The  child  improved 
rapidly,  and  when  seen  several  times  after  the  acute  illness,  apparently 
remained  well.  ]\Iayerhofer-Lateiner  said  that  in  1911  she  reported  a 
pyothorax  in  which  N.  catarrhalis  was  associated  with  the  influenza 
bacillus.  Cot  and  Robert "  in  1921  reported  meningitis  in  a  young  man 
from  whose  spinal  fluid  N.  catarrhalis  and  an  enterococcus  were 
isolated.  They  stated  that  at  the  January  meeting  of  the  society  of 
pediatrics,  Henri  Lemoine  gave  an  account  of  cerebrospinal  meningitis 
induced  by  N.  catarrhalis  in  two  nurslings,  and  at  the  same  meeting 
Cassoute  made  a  report  of  meningitis  caused  by  the  same  organism  in 
a  child  three  years  old.  In  the  next  year  Reuss  ^'*  published  the  clinical, 
bacteriological  and  postmortem  observations  of  meningitis  in  a  boy 
eight  and  one-half  years  old.  He  described  the  organism  found  in  the 
spinal  fluid  as  "like"  a  meningococcus.  Three  spinal  lluids  obtained  dur- 
ing life,  and  exudate  from  tissues  obtained  after  death  contained  an 
organism  which  varied  in  several  respects  from  the  meningococcus. 
These  as  listed  by  the  author  were  variability  in  staining  according  to 
the  Gram  method,  prompt  growth  on  plain  agar,  growth  at  22  C.  failure 


4.  J.    M.    Research,    1909,   20,   p.    371. 

5.  Miinclicn.   nied.   Wchnschr..   1928,   75,  p.    12-t. 

6.  Wiener  klin.    Wclinsclir.,    1918,    31,   p.    1107. 

7.  Paris  Medical.   1921,   11,  p.   318. 

S.  Ccntrall)!.    f.    liakteriol.,    1,    O.,    1922,   87,    p.    532. 
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to  ferment  maltose  and  dextrose  in  young  cultures  (although  maltose 
was  split  in  old  cultures  and  one  strain  fermented  dextrose  in  14  days), 
failure  to  agglutinate  with  antimeningococcus  serum,  failure  of  homo- 
logous immune  serum  to  agglutinate  meningococci,  and  increased  resis- 
tance to  certain  extraneous  agents  such  as  heat,  and  prolonged  viability 
on  plain  and  ascitic  agar  mediums.  Reuss  made  no  further  suggestion 
on  the  classification  of  this  organism  excepting  to  refer  to  a  number 
of  reports  of  atypical  meningococci.  In  1923  Garland  ^  reported  a 
meningitis  caused  by  X.  catarrhalis  in  a  girl  five  years  old.  Death 
occurred  108  days  after  the  onset  of  symptoms  but  no  postmortem 
examination  was  made.  Garland  quoted  a  personal  communication 
from  J.  B.  Xeal  that  she  had  observed  cerebrospinal  meningitis  caused 
by  N.  catarrhalis  in  a  child  seven  weeks  old,  and  that  the  infant  died  the 
following  month. 

Although  most  of  these  reports  are  based  on  the  bacteriological 
results  of  clinical  material  and  although  only  a  limited  number  include 
additional  information  gained  by  postmortem  examinations  which  would 
help  greatly  in  determining  whether  X^.  catarrhalis  was  the  actual  causal 
agent,  or  was  only  an  accidental  saprophyte  accompanying  a  pathogenic 
organism,  there  is  some  basis  for  believing  that  the  organisms  of  the 
group  Xeisseria  other  than  the  intracellularis  and  gonococcus  may  cause 
disease. 

There  is,  however,  practically  no  mention  of  pathogenic  invasion  of 
human  hosts  by  members  of  the  flava  group.  Elser  and  Huntoon  have 
arranged  these  gram-negative  cocci  into  three  divisions  on  the  basis  of 
the  fermentation  reactions  with  dextrose,  maltose,  levulose,  and  sucrose,, 
on  the  results  of  agglutination  tests,  and  especially,  by  specific  absorption. 
Elser  and  Huntoon  were  primarily  interested  in  establishing  diflfer- 
entiating  characters  of  the  gram-negative  cocci  present  in  the  naso- 
pharynx and  found  the  agglutination  tests  with  certain  of  these 
organisms,  especially  X^.  catarrhalis,  quite  unsatisfactory  because  of 
the  in.stability  of  the  bacterial  suspensions  in  physiologic  salt  solution. 
Among  the  sixty  strains  of  X'.  catarrhalis  there  were  only  two  that 
formed  stable  suspensions.  Some  difficulty  was  encountered  also  with 
the  flava  organisms.  They  found,  however,  that  absorption  tests 
served  to  differentiate  the  various  groups  of  gram-negative  cocci  from 
each  other  in  a  way  not  possible  by  agglutination. 

Intracellular  and  extracellular  gram-negative  diplococci  found  in 
spinal  fluids  removed  from  patients  having  symptoms  of  meningitis 
generally  are   considered   to   be   meningococci.      The   accuracy  of   this 
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interpretation  in  all  of  these  patients  becomes  questionable  when  one  is 
encountered  in  whom  the  illness  is  clinically  mild  and  protracted,  and  it 
becomes  more  questionable  when  the  gram-negative  diplococci  grown  in 
cultures  of  the  spinal  fluid  are  atypical  for  X.  intracellularis.  Such 
difficulties  arose  in  connection  with  an  investigation  into  the  illness  of 
a  male  child  7  months  old  who  was  admitted  to  Isaac  Abt's  pediatric 
service  at  St.  Luke's  Hospital,  February  8,  1928.  A  statement  was 
made  by  the  mother  that  the  bal)y,  born  at  full  term,  had  gained  rapidly 
in  weight  until  it  was  five  months  old  when  an  infection  of  the  left 
eve  and  a  discharge  from  the  left  ear  were  noted.  In  a  few  days  tremor 
of  the  right  hand  and  foot,  and  persistent  projectile  vomiting  appeared. 
The  statements  recording  the  physical  examination  at  the  time  of  admis- 
sion mention  a  large  head  with  tense  open  fontanelles,  a  vertical  squint, 
enlarged  left  cervical  lymph  nodes,  pale  drum  membranes  of  both  ears, 
without  bulging  or  perforation,  opisthotonos,  marked  spasticity  of  the 
muscles  of  the  right  side,  and  positive  Kernig  and  Brudzinski  reflexes. 
A  tentative  diagnosis  of  hydrocephalus  and  brain  abscess  was  made. 
The  spinal  fluid  removed  on  the  day  following  admission  was  turbid, 
opalescent,  and  contained  3000  cells  (chiefly  polymorphonuclear  leuko- 
cytes) per  c.mm.  In  the  cultures,  only  gram-negative  diplococci  were 
isolated.  The  left  drum  membrane  was  incised  and  a  small  amount  of 
gray  exudate  was  drained  from  this  ear.  This  exudate  was  not  received 
for  culture.  The  leukocyte  count  of  the  blood  varied  between  10,500  and 
13,500  per  c.mm.  The  temperature  ranged  between  98.6  and  103  F.. 
averaging  about  99  to  100  F.  The  child  continued  to  lose  weight,  and 
the  muscular  rigidity  became  more  pronounced.  Spinal  fluid  was 
withdrawn  from  time  to  time,  and  as  a  last  resort  mercurochrome  was 
given  intraspinously.  The  child  died  27  days  after  admission  to  the 
hospital,  3  months  after  the  onset  of  symptoms.  The  postmortem 
examination  (by  Edwin  F.  Hirsch)  was  made  on  the  same  day  after 
about  14  hours.  Permission  was  obtained  for  examining  the  head  and 
trunk  only,  not  the  neck  and  spinal  canal. 

The  pertinent  features  of  the  anatomic  diagnosis  are  as  follows :  bilateral  sup- 
purative otitis  media ;  chronic  suppurative  leptomeningitis ;  marked  internal  hydro- 
cephalus;  pressure  (?)  necrosis  of  the  inferior  portion  of  the  cerebellum  and  upper 
part  of  the  spinal  cord ;  hypostatic  hyperemia  and  edema  of  tlie  lungs ;  acute 
emphysema  of  the  lungs ;  cloudy  swelling  and  fatty  changes  of  the  liver  and 
kidneys ;  hyperplasia  of  the  mesenteric  lymph  glands ;  mercurochrome  staining  of 
the  cerebrospinal  fluid ;  etc. 

The  scalp  tissues  were  moderately  moist.  The  lining  of  the  superior  longi- 
tudinal, the  right  and  the  left  lateral,  and  the  right  and  the  left  sigmoid  sinuses  of 
the  dura  was  smooth  and  unchanged.  The  convolutions  of  the  brain  were 
markedly  flattened  and  there  was  a  huge  internal  hydrocephalus.     In  removing  the 
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brain  the  left  lateral  ventricle  was  ruptured  and  a  large  quantitj-  of  spinal  fluid 
stained  with  mercurochrome  escaped.  (See  further  description  of  formalin- 
hardened  brain).  In  each  middle  ear  there  was  a  thick  viscid  secretion.  There 
were  no  gross  changes  in  the  hypophysis,  the  sphenoid,  ethmoid,  and  frontal  sinuses 
of  the  cranium. 

The  routine  examination  of  the  chest  and  abdomen  followed.  This  included  an 
examination  of  the  right  and  left  axillary  fossae,  the  general  condition  of  the 
peritoneal,  pleural,  and  pericardial  spaces,  the  thymic  gland  (weight  8  grams),  the 
azygos  veins,  the  lining  of  the  aorta  and  its  large  branches,  the  ductus  arteriosus, 
the  periaortic  lymph  glands,  the  esophagus,  the  trachea  and  main  bronchi,  the 
pulmonari'  veins  and  arteries,  the  heart  including  the  leaflets,  lining,  etc.,  the  cavae, 
the  lungs,  the  kidneys  and  ureters,  the  suprarenal  glands,  the  liver,  bile  ducts,  portal 
and  splenic  veins,  the  pancreas,  spleen,  stomach,  bowel,  urinary  bladder,  and  testes. 

There  were  no  noteworthy  changes  in  these  tissues  except  as  mentioned  in  the 
cranium  and  brain,  and  noted  otherwise  in  the  anatomic  diagnosis.  The  body  was 
examined  carefully  for  tuberculous  lesions.  No  additional  information  was  obtained 
by  the  microscopic  examination  of  sections  of  the  lymph  glands,  lungs,  bowel, 
stomach,  suprarenal  glands,  kidneys,  pancreas,  hj-pophysis  and  liver. 

The  cultures  of  fluids  such  as  the  heart  blood,  pericardial  fluid,  spinal  fluid, 
right  middle  ear,  and  left  middle  ear  were  markedly  contaminated  by  a  variety 
of  organisms  probably  due  to  the  length  of  time  (15  hours)  after  death  that  the 
fluids  were  obtained.  For  this  reason,  the  results  of  these  cultures  were 
unsatisfactory. 

Brain. — The  formalin-hardened  brain  without  the  dura  weighs  (4-28-28)  651 
grams.  The  cerebral  hemispheres  are  normally  symmetrical  except  for  slight  mis- 
shaping in  the  fixing  solution.  The  right  lobe  is  13  cm.  long,  5.7  cm.  wide  and  in 
the  temporal  region  is  8.3  cm.  thick.  The  left  lobe  is  13.5  cm.  long,  6.2  cm 
wide  and  in  the  temporal  region  8  cm.  thick.  The  convolutions  of  the  cerebrum 
are  markedly  flattened  and  the  sulci  are  narrow,  shallow  grooves.  The  blood 
vessels  along  the  sulci  are  compressed  and  thin-walled.  The  leptomeninges  cover- 
ing the  convolutions  of  the  cerebrum  are  closely  adherent  to  the  brain.  They  are 
thin,  transparent,  and  along  the  Sylvian  fissures  and  elsewhere  are  without 
opacities.  The  tip  of  the  left  olfactory  bulb  is  torn  but  otherwise  there  are  no 
gross  changes  in  the  contour  of  these  structures.  The  optic  chiasma  is  pushed 
forward  and  away  from  the  base  of  the  brain.  Directly  behind  it,  bulging  and 
markedly  dilated  into  a  vesicle-like  structure,  is  the  tuber  cinereum,  1  cm.  long  and 
1.2  cm.  wide.  The  attachment  of  the  stalk  of  the  infundibulum,  now  torn  away, 
is  an  opening  2  mm.  in  diameter  just  behind  the  center  in  the  midline  of  this  dilated 
structure.  The  structures  behind  the  tuber  cinereum  to  the  posterior  margin  of 
the  pons,  on  both  sides  of  the  midline  as  far  as  the  temporal  lobes  of  the  cerebrum 
are  hidden  by  an  opaque  white  thickening  of  the  leptomeninges.  The  basilar  artery 
is  but  faintly  visible  through  this  membrane.  The  upper  part  of  the  spinal  cord 
has  the  appearance  of  having  been  wedged  into  the  base  of  the  brain.  On  both 
sides  of  the  upper  part  of  the  brain  stem,  narrow  in  front  and  widening  toward  the 
back,  is  a  depressed  tissue  defect  on  the  inferior  surface  of  the  cerebellum,  irregular 
in  outline,  slightly  wider  on  the  left  side  than  on  the  right  side  of  the  midline.  In 
front  on  the  left  Side  it  is  1  cm.  wide  and  just  behind  the  spinal  cord  it  is  3.5  cm. 
wide,  while  on  the  right  side  the  corresponding  dimensions  arc  7  mm.  and  1.5  cm. 
The  maximum  length  of  this  place  on  the  inferior  surface  of  the  cerebellum  is 
4.5  cm.,  and  the  widest  place  just  behind  the  spinal  cord  is  5  cm.  The  base, 
depressed  1.2  cm.,  is  covered  by  a  thick  (0.5  mm.),  opaque,  white  membrane  stained 
with  mercurochrome,  continuous  all  around  with  the  leptomeninges  covering  the 
cerebellum.  The  margins  of  the  tissue  defect  rise  sharply  from  the  base  to  a 
rounded  edge  on  a  level  with  the  surface  of  the  cerebellum.     The  leptomeninges 


120 

covering  the  superior  surface  of  the  cerebellum  and  for  a  narrow  region  around 
the  tissue  defect  mentioned  are  moderatel}'  thickened  and  dull.  The  outside  of 
the  upper  4  cm.  of  the  cord  attached  to  the  brain  is  red  granular  and  these  tissues 
seem  to  have  been  included  in  the  lesion  causing  the  tissue  defect  on  the  base  of 
the  cerebellum. 

On  surfaces  made  by  cutting  the  cerebrum  in  a  coronal  (frontal)  plane  on  a 
level  through  the  descending  fibers  of  the  internal  capsule  there  is  a  marked  widen- 
ing of  all  the  ventricles  of  the  brain.  The  right  lateral  is  2.5  cm.  wide  and 
2.1  cm.  high,  the  left  is  3  cm.  wide  and  3.2  cm.  high,  and  the  third  is  2.5  cm. 
wide  and  2.5  cm.  high.  On  each  side  the  opening  between  the  lateral  ventricle 
and  the  third  ventricle  is  1.5  by  1.2  cm.  The  lining  of  the  ventricles  is  stained 
pink-red  with  mercurochrome  and  the  surfaces  are  finely^  granular.  The  choroid 
plexus  in  both  lateral  ventricles  is  markedly  flattened  forming  on  the  right  side 
at  the  level  mentioned  a  mass  2  by  4  inm.  and  1  mm.  thick,  on  the  left,  a  mass 
3  by  4  mm.  and  1  mm.  thick.  It  is  firmly  adherent  to  the  floor  of  the  ventricles 
and  the  surface  is  rounded  over  and  smooth  as  though  the  individual  villi  were 
fused  by  an  organized  exudate. 

Tissues  for  histological  examination  were  taken  from  five  different  places  along 
the  border  of  the  tissue  defect  on  the  inferior  surface  of  the  cerebellum,  from 
the  floor  of  both  lateral  ventricles,  and  from  the  choroid  plexus  in  several  places. 
For  routine  study  these  were  stained  with  hematoxylin  and  eosin,  and  with 
phosphotungstic  acid  hematoxylin. 

The  floor  of  the  depressed  region  on  the  inferior  surface  of  the  cerebellum 
is  a  layer  of  pia  arachnoid  tissue  thickened  to  a  width  of  0.5  mm.  by  newly  grown, 
collagenic  fibrous  connective  tissue,  some  moderately  dense,  some  edematous  and 
having,  between  the  parallel  fibrils,  singly  distributed  plasma  cells  and  polymorpho- 
nuclear leukocytes,  in  no  large  numbers.  As  a  narrow  border  along  the  surface 
is  a  zone  of  large  mononuclear  cells  (monocytes),  polymorphonuclear  leukocj'tes, 
necrotic  cells,  and  granular  detritus.  Even  in  the  hematoxylin-eosin  stained  prep- 
arations, both  intra  and  extracellularly,  are  groups  of  organisms  in  pairs  and  tetrads 
arranged  like  intracellular  meningococci.  The  cerebellar  tissues  have  been  pushed 
away  so  that  the  arrangement  of  the  various  cortical  and  medullary  layers  is  not 
disturbed.  Extending  between  the  folds  of  the  cerebellum  is  a  thin  pia  without  any 
or  with  similar  moderate  inflammatory  changes.  At  the  margin  the  thickened  tissue 
is  continuous  on  the  one  hand  with  an  edematous  pia  arachnoid,  modified  slightly 
by  a  chronic  inflammation  and  on  the  other  hand  with  a  layer  of  equally  wide 
fibrous  and  granulation  tissue,  identical  in  width  and  structure  as  though  there 
had  been  a  fusion  with  the  dura  to  hold  an  encepsulatcd  exudate.  The  cells  of 
this  exudate  still  present  are  about  equally  polymorphonuclear  leukocytes  and 
monocytes.  Among  these,  both  intra  and  extracellularly,  are  bacterial  masses 
as  mentioned.  Over  500  sections  from  various  regions  were  examined.  The 
changes  are  essentially  as  has  been  mentioned,  and  in  none  did  these  lesions  in 
any  way  resemble  tuberculosis.  In  thin  sections  stained  overnight  with  Loefiler's 
methylene  blue,  paired  diplococci,  some  in  groups  of  four,  were  found  (tig.  1). 

Genu  Inferior  (Left  Lateral  Ventricle) :  150  sections  examined.  There  is  a 
slight  edema  of  the  subependymal  tissues. 

Genu  Inferior  (Right  Lateral  Ventricle):  168  sections  examined.  Much  of  the 
ependymal  lining  is  absent.  Along  this  edge  is  a  narrow  zone  of  edematous 
subependymal  tissue  in  which  there  are  aggregates  of  monocytes  and  plasma  cells 
(chiefly),  and  a  few  polymorphonuclear  leukocytes  arranged  concentrically  about 
small  blood  vessels.  These  cell  aggregations  about  the  blood  vessels  lying  close  to 
the  ependymal  surface  have  made  small  elevations  like  hummocks  that  project 
from  the  margin  and  correspond  grossly  to  the  fine  granulations  already  noted. 
On  the  surface  of  these  is  an  exudate  of  monocytes  and  polymorphonuclear  leuko- 
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cytes,  in  places  continuous  into  the  subenpendymal  tissues  a  short  distance.  Around 
the  blood  vessels  somewhat  deeper  in  the  tissues  there  is  a  similar  perivascular 
exudate  of  plasma  cells  and  monocytes. 

Right  Choroid  Plexus:  119  sections  examined.  Covering  the  outside  of  the 
choroid  plexus  like  an  envelop  and  fusing  together  the  distal  portions  of  the 
individual  villi  is  a  mass  of  healed  and  healing  chronic  granulation  tissue,  as 
thick  as  1  mm.  The  deeper  healed  portions  are  dense  bands  of  collagen  fibers 
wrapped  around  the  outside  of  the  choroid  plexus,  enclosing  within  them  some  of 
the  villi,  while  the  more  superficial  portions  are  newly  grown  collagenic  connective 
tissue  cells  loosely  held  together,  and  in  the  meshes  are  many  plasma  cells,  a 
smaller  number  of  monocytes,  and  a  few  polymorphonuclear  leukocytes.  Although 
the  fusion  of  the  villi  of  the  choroid  plexus  by  the  granulation  tissue  is  limited 
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largely  to  the  more  peripheral  portions,  there  are  a  few  extensions  from  this  capsule 
between  the  individual  villi  toward  the  base  portions.  The  interstices  not  so  filled 
with  chronic  granulation  tissue  have  a  granular  amorphous  precipitate,  a  few 
threads  of  fibrin,  and  an  occasional  leukocyte  or  monocyte.  The  subependymal 
blood  vessels  are  surrounded  by  a  zone  of  plasma  cells,  monocytes,  and  a  few 
polymorphonuclear  leukocytes,  all  held  in  a  loose  stroma  of  coarse  collagen  fibers. 

Right  Choroid  Plexus  and  a  Small  Piece  of  Adjacent  Brain  Tissue:  181  serial 
sections,  7m  thick  examined.  The  epcndymal  cells  are  markedly  flattened  so  that 
the  transverse  dimension  is  2  or  3  times  the  length.  Around  the  blood  vessels 
are  aggregates  of  monocytes  and  polymorphonuclear  leukocytes,  those  close  under 
the  ependyma  forming  small  hummocks.  Along  the  superior  portion  of  the  capsule 
over  the  choroid  ple.xus  is  a  monocytic  and  polymorphonuclear  leukocytic  exudate. 

Left  Choroid  Plexus  and  Adjacent  Brain  Tissue:  280  sections  examined.  They 
are  essentially  like  the  right. 
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Bacteriology. — Spinal  fluid  removed  Feb.  9,  14,  20,  and  24  was 
cultured  on  blood  agar.  Colonies  of  only  one  variety  grew  in  these 
cultures.  Transferred  to  dextrose  agar  they  formed  at  the  end  of 
24  hours  mucoid,  raised,  rough-edged  colonies  1  mm.  and  less  in 
diameter  with  a  faint  yellow-green  pigment.  The  pigment  was  more 
definite  in  older  cultures.  On  blood  agar  the  colonies  grew  to  consider- 
able size.  They  were  moist,  viscid,  gray-white,  and  were  characterized 
by  ragged  edges,  smooth  raised  tops,  and  well  defined  high  centers.  The 
growth  was  modified  by  heat,  cold,  and  drying.  In  stained  preparations 
the  organisms  contained  in  these  colonies  were  gram-negative  cocci,  of 
uneven  staining  qualities,  arranged  in  paired  diplo-forms,  tetrads,  and 
masses.  Those  of  older  cultures  contained  many  forms  in  stages  of 
dissolution.  Though  acting  slowly  on  sugars  when  first  isolated,  two 
strains  in  48  hours  fermented  dextrose  and  maltose  in  Huntoon's  semi- 
solid sugar  medium,  and  in  5  days  in  infusion  sugar  broths.  Levulose, 
lactose,  sucrose,  salicin.  mannitol,  and  inulin  were  not  fermented,  and 
gelatin  was  not  liquefied. 

Serum  from  the  child  did  not  agglutinate  the  organisms.  At 
intervals  of  several  days  two  rabbits  were  given  six  intravenous  injec- 
tions of  living  cultures  without  manifesting  ill  efifects  and  10  days  after 
the  last  injection  the  blood  serum  was  tested  for  agglutinins.  The 
homologous  organisms  were  agglutinated  by  these  serums  in  dilutions  as 
high  as  1  to  640  and  1  to  1280.  A  known  strain  of  N.  catarrhalis 
(835  of  the  American  ^Museum  Type  Collection),  four  strains  of  N. 
intracellularis  from  the  same  source  (992,  type  1;  923,  type  2;  924, 
type  3;  and  925,  type  4)  and  seven  different  strains  of  N.  gonorrheae 
were  not  agglutinated  by  these  sennns.  The  suspension  of  the  N. 
catarrhalis  strain  was  unstable,  a  difificulty  not  fully  appreciated  when  the 
first  agglutination  tests  were  made. 

Absorption  experiments  were  then  carried  out  by  adding  to  a  volume 
of  each  immune  serum  diluted  1  to  100  in  separate  containers,  a  heavy 
suspension  of  N.  catarrhalis,  X.  intracellularis  (polyvalent  including 
types  1,  2,  3  and  4),  X.  gonorrheae  (331  of  the  American  ^Museum 
Type  Collection),  and  the  homologous  organism.  After  two  hours 
incubation  at  2^7  C.  each  of  the  containers  was  centrifugated  and  the 
clear  supernatant  liquid,  in  dilutions,  was  mixed  with  a  suspension  of 
the  homologous  organism.  There  was  no  loss  of  the  agglutinin  titer 
in  those  fluids  treated  with  X.  catarrhalis.  X.  intracellularis,  and  X. 
gonorrheae,  whereas  all  of  the  agglutinin  titer  had  been  removed  by 
contact  with  the  homologous  organisms. 
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The  results  of  these  tests  indicate  quite  clearly  that  the  gram-negative 
diplococcus  is  not  X.  intracellularis,  X.  gonorrheae,  or  X.  catarrhalis. 
Gram-negative  diplococci  that  produce  a  yellow-green  pigment  when 
cultured  on  dextrose  agar  belong,  according  to  the  present  classification, 
in  the  flava  group  of  organisms.  On  the  basis  of  the  results  of  the 
fermentation  reactions  along  with  the  production  of  pigment,  the  organ- 
ism described  in  this  report  is  X''.  subflava. 

SUMMARY 

This  report  describes  the  clinical  progress,  the  bacteriology,  and  the 
results  of  the  postmortem  examination,  including  an  extended  account 
of  the  alterations  in  the  brain,  of  a  chronic  meningitis  in  a  child  7  months 
of  age  from  whose  spinal  fluid  X".  subflava  was  repeatedly  isolated. 
Anatomically  there  was  a  marked  internal  hydrocephalus  and  a  pressure 
displacement  by  a  circumscribed  abscess  of  the  tissues  of  the  inferior 
portion  of  the  cerebellum  and  the  upper  part  of  the  spinal  cord. 

The  prolonged  mild  course  of  the  illness  continuing  for  about 
3  months  was  a  notable  cHnical  feature.  Gram-negative  diplococci 
observed  in  stained  preparations  of  spinal  fluid  commonly  are  con- 
sidered to  be  meningococci.  This  conclusion  cannot  be  safely  made 
without  careful  study  of  the  organisms  in  culture  mediums  and  by 
serological  tests.  Although  the  members  of  the  flava  group  as  well  as 
X.  catarrhalis  and  X".  sicca  have  little  pathogenicity  in  human  hosts 
they  seem  to  be  able  to  produce  disease  in  susceptible  persons. 

Note. — Since  the  submission  of  this  paper  for  publication,  a  report  of  meningitis  caused  by 
Micrococcus  catarrhalis  has  been  published  bj'  F.  P.  Moersch  in  the  Proceedings  of  the  Staff 
Meetings  of  the  Mayo  Clinic,   192S,  3,  p.   238. 

December   10,   1928. 


OSTEOGEXIC     SARCOMA 
ERIC    A.     FEXXEL 

The  bone  sarcoma  registry  classifications  were  discussed,  and  the  need  was 
emphasized  for  further  subclassification  of  the  osteogenic  sarcomas.  This  group 
has  a  rather  constant  character,  cHnically,  roentgcnologically,  surgically,  patho- 
logically and  prognostically.  A  case  was  reported  which  must  fall  into  this  group, 
but  which  deviates  in  several  respects  from  the  typical. 

A  man,  aged  45  years,  with  multiple  exostoses  (hereditary)  subjected  one  of 
these  to  severe  trauma.  Within  three  weeks  growth  was  noted,  and  in  three 
months  the  size  of  the  tumor  of  the  femur  mctaphysis  interfered  with  locomotion. 
In  February,  1923,  as  much  of  infiltrating  tumor  as  possible  was  removed  and 
2,400  mg.  hours  of  radium  were  given.  The  sections  contained  highly  cellular 
tumor  tissue  with  immature  cells  and  some  bone  production.  A  clinical  recovery 
followed.  After  six  years  the  patient  is  living  and  well.  The  growth  seems 
to  be  an  osteogenic  sarcoma. 

December   10.   1928. 
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MULTIPLE     HEMAXGIOFIBROMA     OF     THE     PUL- 
MONARY    \'AL\'E  * 

MILTOX     G.     BOHROD 

In  1898.  when  Guth  ^  reported  the  third  case  of  a  tumor  on  a  car- 
diac valve,  he  wrote:  'Tn  spite  of  their  relative  rarity  there  is  a 
copious  literature  concerning  primary  tumors  of  the  heart."  From 
that  time  tmtil  this  report  of  the  twenty-fourth  case  the  literature  has 
grown  immensely.  About  these  small,  harmless  bodies  and  the  related 
mural  endocardial  tumors  much  controversy  has  arisen,  which  has  not 
3^et  subsided,  for  in  Henke  and  Lubarsch's  new  "Handbuch  der 
spezielle  pathologische  Anatomic, "  Ribbert  devoted  several  pages  to 
the  discussion  as  to  whether  they  are  tumors.  The  discussion  is  all  in 
the  German  literature,  for,  with  the  exception  of  the  first  few  cases 
which  were  reported  from  France,  the  single  report  of  Dean  and 
Falconer  -  in  England  and  the  short  report  of  Elumgart  ^  in  the 
United  States,  all  the  cases  seem  to  have  been  found  in  Germany, 
Austria  and  Switzerland. 

It  is  peculiar  that  however  much  these  tumors  may  differ  among 
themselves,  they  are  sufficiently  alike  to  be  grouped  by  every  one  who 
writes  about  them  into  a  single  group,  and  that  between  them  and  the 
variotis  conditions  which  they  are  supposed  to  resemble,  there  are  no 
intermediate  stages.  Variouslv  referred  to  as  mvxomas,  pseudo- 
myxomas or  different  kinds  of  fibromas.  they  may  be  divided  into  two 
groups  according  to  location :  those  on  the  mural  endocardium  and 
those  on  the  valves.  Here  the  differences  end,  for  histologically  the 
two  types  resemble  each  other  closelv.  The  mural  tumors,  of  which 
about  seventy-five  cases  have  been  rejxirted,  may  reach  such  large  size 
as  to  fill  an  entire  cardiac  chamber,  ustiallv  the  auricle.  In  most  cases 
they  take  their  origin  from  the  margin  of  the  fossa  ovalis.  Thcv  are 
papillomatous,  completely  covered  by  endothelium,  and  are  comjxysed 
of  loose  tissue  reseml^Iing  myxomatous  tissue.  They  may  or  mav  not 
contain  man\-  blood  vessels  or  elastic  fibers.     Thev  have  been  described 


*  From  the  Department  of  Pathology  and  Bacteriology,  University  of  Illinois 
College  of  Medicine. 

1.  Guth,    H. :     Ueher   einem    Fall    von    paijilliireni    Myxcmi    auf    dcr   Valvula 
tricuspidalis  cordis,   Pragr.  med.   Wclinschr.   23  :S5,   1898. 

2.  Dean,    G.,   and    Falconer,    A.    \V. :     Primary   Tumors    of    Cardiac   Valves, 
J.  Path.  &  Bact.  18:64,  1913-1914. 

3.  Blumgart,  L. :     A  Tumor  of  the  Mitral  \'alve.  .\m.  T.  M.  Sc.  134:576,  1907. 
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as  myxomas  (Ribbert^j,  fibromas  (Jaft'e^),  fibro-angiomyxomas 
(Fabris,*^  Csemez ' )  and  hemangio-elastomyxomas  (Brenner^)  by 
authors  who  think  of  them  as  neoplasms,  and  as  organized  thrombi 
by  those  who  do  not  beHeve  in  their  neoplastic  origin  ( Stahr,^  Godel/'^ 
Thorel/^  Schwartz^-).  Similar  structures  have  been  reported  in 
animals   (Stahr,^  Ackerknecht  ^'). 

In  twenty-three  cases  of  valvular  tumor  nodules  reported,  five  were 
tumors  of  the  mitral,  six  of  the  aortic,  eight  of  the  tricuspid  and  four 
of  the  pulmonary  valve.  All  of  them  were  observed  accidentally  at 
necropsy  on  patients  w^ho  died  from  other  causes.  The  ages  varied 
from  19  to  86  years ;  the  cases  were  about  evenly  distributed  between 
the  two  sexes.  Fourteen  showed  no  signs  of  cardiac  disease  other  than 
the  tumors,  three  showed  slight  atheromatous  thickenings  of  the  valves, 
one  an  aneurysm  of  a  mitral  cusp,  and  only  four  showed  evidences  of 
chronic  endocarditis.  In  view  of  the  frequency  of  chronic  endocar- 
ditis in  any  large  necropsy  material,  the  last  mentioned  observation  is 
not  significant.  In  only  one  case  was  there  clinical  evidence  of  endo- 
carditis (Leonhardt  ^*;.  Most  of  the  tumors  were  pedunculated,  but 
some  were  adherent  to  the  valve  by  a  broad  base.  A  great  many  of 
them  were  papillary.  All  of  them  were  single  growths  except  those  in 
the  case  of  Boye  (quoted  by  Husten^')  who.  in  an  inaugural  disserta- 


4.  Ribbert,  H. :    Geschwulstlehre,  ed.  2.  Bonn,  Cohen,  1914.  p.  314. 

5.  Jaffe,  R.  H. :     Das  ^lyxom  des  Herzens,  Beitr.   z.  path.  Anat.  u.   z.  allg. 
Path.  64:533,  1918. 

6.  Fabris,  A. :     Fibro-angio-mjxomatose   Xeubildung  des   menschlichen   Her- 
zens, Virchows  Arch.  f.  path.  Anat.  241:59,  1923. 

7.  Csemez.  H. :     Zentralbl.  f.  Herz.  u.  Gefasskr.  17:304,   1925. 

8.  Brenner,    F. :     Das    Haemangioelastomyxoma    cordis    und    seine    Stellung 
unter  den  Myxomen  des  Herzens,  Frankfurt.  Ztschr.  f.  Path.  1:492,  1907. 

9.  Stahr,  H. :     Ueber  die  sogenannte  Endokardtumoren  und  ihre  Entstehung, 
Virchows  .^rch.  f.  path.  .Anat.  199:162,  1910. 

10.  Godel,    A. :     Zur    Kcnntiiis    der    primjiren    Herzgcschwulstc,    Zentralbl.    f. 
Herz.  u.  Gefasskr.  14:99,  1922. 

11.  Thorel :     Pathologic    des    Herzens-Lubarusch    und    Ostertag,    Ergebn.    d. 
Allg.  Path.  u.  path.  Anat.  14:11,  1910;  Pathologic  des  Herzens,  ibid.  17:11,  1915. 

12.  Schwartz,   D. :     Ueber  die  sogenannten   Myxome   des   Herzens,   Virchows 
Arch.  f.  path.  Anat.  264:747,  1927. 

13.  Ackerknecht,    in   Jocst :     Spczielle   pathologische   .Anatomic   der   Hausticre, 
Berlin,  Richard  Schoctz,  1919,  vol.  4,  pp.  317  and  466. 

14.  Leonhardt,  A. :     Ueber  Myxome  des   Herzens  insbesondere  der   Hcrzklap- 
pen,  Virchows  Arch.   f.  path.  .Anat.  181:347,  1905. 

15.  Husten,   K. :     Ueber  Tumf)rcn  und   Pseudotumorcn   des   Endokards,   Beitr. 
z.  path.  Anat.  u.  z.  allg.  Path.  71:132,  1923. 
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tion  which  I  have  been  unable  to  obtain,  reported  a  case  of  two  tumors 
of  the  tricuspid  valve. 

Twelve  of  the  seventeen  authors  who  reported  cases  of  valvular 
tumors  considered  them  as  true  tumors.  Ribbert.*  especially,  empha- 
sized the  true  neoplastic  nature  of  these  bodies  and  thought  most  of 
them  to  be  myxomas  or  angiomyxomas.  He  traced  their  origin  to 
rests  of  myxomatous  tissue  which  are  sometimes  found  in  otherwise 
normal  valves.  Authors,  however,  who  have  written  about  these  reports 
have  not  been  so  unanimous.  Those  who  consider  the  mural  endocardial 
tumors  as  organized  thrombi  offer  the  same  explanation  for  the  val- 
vular bodies.  Thorel,"  in  two  reviews  on  cardiac  disease,  insisted  that 
all  the  cardiac  masses,  mural  and  valvular,  are  organized  thrombi. 
Kirch, ^*'  who  wrote  the  latest  review  on  cardiac  disease,  steered  between 
these  two  views  and  said  that  some  of  them  may  be  neoplasms  and 
others  organized  thrombi.  Other  authors  (Leonhardt,^*  Curtis^') 
consider  the  tumors  as  the  remains  of  old  endocarditic  lesions.  The 
occasional  discovery  of  concomitant  chronic  valvular  endocarditis  and 
the  presence  of  lymphocytes  and  plasma  cells  within  the  tumors  have 
been  offered  in  support  of  their  view.  Zurhelle  ^*  rejxjrted  a  tumor- 
like body  on  the  tricuspid  valve  the  center  of  which  was  a  large 
endothelial-lined  blood  space  communicating  with  the  right  ventricle, 
the  outside  of  which  was  connective  tissue.  He  considered  this  growth 
as  a  persistent  valvular  blood  cyst,  such  as  is  often  found  on  the  pul- 
monary valves  of  the  new-born  infant,  which  had  become  partly  organ- 
ized. He  suggested  that  the  organization  of  such  persistent  cysts  might 
account  for  the  polypoid  valvular  tumors.  Koechlin,^^  who  reported 
three  cases  of  polypoid  tumor,  described  in  the  same  article  thirty-five 
cases  of  Lambl's  excrescences,  fine,  threadlike  filaments  projecting  from 
the  noduli  arantii  of  the  aortic  valve.  He  expressed  the  belief  that  the 
valvular  tumors  in  his  case,  and  possibly  in  all  other  cases,  were  modi- 
fied excrescences  of  this  type.  Leonhardt  '*  had  mentioned  the  same 
possibility  several  years  before. 


16.  Kirch,  E. :  Pathologic  des  Herzens,  Lubarsch-Ostertag,  Ergebn.  d.  allg. 
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17.  Curtis:  Xote  sur  un  tumeur  de  la  valvule  mitralc,  Arch,  de  physiol.  norm. 
ct  path..  1871-1872,  vol.  4. 

18.  Zurhelle,  E. :  Ucber  cin  aussergewohnlich  gros.ses  persistierendes  Blut- 
knotchen  an  der  Tricuspidalklappe  eines  Erwachsenen  mit  Bemerkungen  iiber  die 
Genesc  der  sogenannten  polyposen  Hcrzklappcnmyxnme,  Frankfurt.  Ztschr.  f. 
Path.  20:319,  1917. 

19.  Kocchlin,  E. :  Ueber  primare  Tumorcn  uiid  papillomatose  Exkreszenen 
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In  the  following  case  multiple  tumor  nodules  were  found  on  the 
pulmonary  valve  of  a  young  man  dying  from  abscesses  of  the  brain.  A 
primary  focus  for  the  latter  was  not  discovered,  so  that  in  this  instance 
the  determination  of  the  neoplastic  or  infectious  nature  of  these  tumors 
is  perhaps  of  more  than  academic  interest. 


y 


\ 


Fig.   1. — Hemangiofibroma  of  tlie  pulmonary   valve. 


REPORT     OF     CASE 
C.  A.,  a  white  man,  aged  20,  entered  the  Researcli  and   I>hicational   Hospital 
in  coma.     The  history  was  obtained  from  his  parents  wlio  were  unusually  cooper- 
ative but  who  knew  little  about  his  illness,  which  was  recent,  except  that  he  had  been 
complaining  of  severe  headache  and  dizziness.     So  far  as  they  knew,  he  had  never 
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had  complaints  referable  to  the  heart.  Signs  of  increased  intracranial  pressure 
and  persistent  high  temperature  and  leukocytosis  led  to  the  diagnosis  of  probable 
abscess  or  tumor  of  the  brain,  and  the  neurologic  department  localized  the  lesion 
in  the  frontal  lobe.     The  patient  died  after  two  days  in  the  hospital. 

Necropsy  performed  within  four  hours  after  death  showed,  besides  the  peculiar 
condition  of  the  heart,  two  abscesses  in  the  right  frontal  lobe  of  the  brain,  right 
internal  hydrocephalus,  acute  splenic  tumor,  cloudy  swelling  of  the  liver  and 
kidneys  and  a  slightly  enlarged  thymus  gland.     The  tonsils  appeared  to  be  normal. 


Fig.  2. — Section  through  two  tumor  nodules,  the  adjacent  valve  insertion  and 
the  pulmonary  artery.     Weigert's  stain  for  clastic  tissue;  X   10. 


even  under  microscopic  examination.  The  middle  and  internal  ears  and  the  acces- 
sory nasal  sinuses  were  free  from  pathologic  changes.  The  primary  focus  for 
the  abscesses  in  tiie  brain  was  not  foimd. 

The  pericardial  sac  was  normal  and  contained  no  lluid.  The  heart  weighed 
265  Gm.  and  was  about  the  size  of  the  patient's  list.  The  myocardium  was  pale 
reddish-brown  and  firm.  In  the  left  ventricle,  it  was  12  mm.  thick ;  in  the  right, 
3  mm.  The  mitral,  aortic  and  tricuspid  valves  were  smooth  and  thin  and  showed 
no  alinormal  condition. 
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The  riglit  anterior  and  the  posterior  cusps  of  the  pulmonary  valve  were  of 
normal  appearance.  On  tlie  left  anterior  cusp  (fig.  1)  there  were  three  spherical 
bodies,  4  by  4  l)y  2  mm..  7  by  6  by  4  mm.  and  6  by  4  by  3  mm.,  and  one  ovoid 
body  10  by  5  by  4  mm. ;  all  were  attached  to  the  ventricular  aspect  of  the  leaflet 
by  broad  bases  without  the  intervention  of  pedicles.  The  ovoid  body  was  attached 
at  the  junction  of  the  valve  leaflet  and  the  ventricular  endocardium  and  at  the 
extreme  left ;  the  round  bodies  w^ere  also  closer  to  the  insertion  of  the  cusp, 
leaving  above  them  a  free  portion,  from  3  to  4  mm.  long,  of  normal  valve  tissue. 


Pig.  3. — Section  through  the  altachnKnl  wi'  the  tumor.  The  darker  strands 
stained  red;  the  lighter  thick  walls  around  the  vessels  stained  yellow.  Van  Gieson 
stain ;  photographed  through  a  green  filter  ;  X  140. 


The  noduli  arantii  was  normal.  The  surfaces  of  these  nodules  were  smooth  and 
reddish  brown,  with  lighter  orange-brown  spots  the  size  of  a  pin  point.  They 
were  of  rubbery,  elastic  consistency.  There  were  no  thrombi  attached  to  them, 
nor  was  there  evidence  of  thrombosis  elsewhere  in  the  heart.  The  whole  heart 
was  fixed  in  Kaiserling's  solution.  Then  a  block  was  removed  which  included 
portions  of  two  tumor  nodules  and  their  attachments,  the  cusp,  the  pulmonary 
artery  and  a  small  portion  of  the  ventricular  myocardium  (lig.  2).  Sections  from 
this  were  stained  with  hemalum-eosiii,  van  Gieson's  stain  and  Weigert's  stain  for 
elastic  fibers. 
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Microscopic  examination  of  the  myocardium  revealed  no  pathologic  condition 
with  the  exception  of  occasional  fine  droplets  of  fat  near  the  nuclei  of  a  few  of 
the  fibers.  Sections  through  the  tumor  nodules  and  the  valve  showed  the  following : 

In  the  elastica  stain  a  continuous  heavy  band  of  elastic  tissue  passed  imme- 
diately beneath  the  subendothelial  connective  tissue  of  the  valve,  downward 
through  the  junction  of  the  tumor  and  the  valve  to  the  ventricle  and  appeared 
just  beneath  the  endothelial  lining  of  the  mural  endocardium.  Beneath  this  layer 
the  valve  appeared  to  be  normal  and  contained  no  blood  vessels  or  cellular  infil- 


<. 


Fig.  4. — Section  througli  the  iiitrri.r  ni   tlir  tumor.     Note  the  mantles  of  cells 
around  all  thr  small  vessels.     Hemalum  and  eosin  ;   X   300. 

trates.  Outside  of  tliis  layer  there  was  a  triangular  area  the  base  of  which  was 
composed  of  the  elastic  layer  described;  the  apex,  of  the  fissure  between  the  two 
nodules,  and  the  sides,  of  the  nodules  themselves.  Within  this  area  (fig.  3)  there 
were  wide,  endothelial-lined  blood  spaces,  the  thick  walls  of  which  were  made 
up  of  loose  concentric  layers  of  cells  whicli  stained  yellow  by  the  van  Gieson 
method  and  which  had  long,  spindle-shaped  and  round  nuclei.  In  these  walls 
there  were  many  concentric  rings  of  elastic  tissue,  one  outer  ring  around  each 
vessel  being  more  prominent  than  the  rest.  The  tissue  between  these  vessels  was 
made  up  of  relatively  acellular  connective  tissue  which  stained  red  by  the  van 
Gieson  method. 


131 

The  tip  of  this  triangle,  at  the  junction  of  the  two  nodules,  was  rich  in  short, 
thin  elastic  fibers.  The  tumor  nodules  were  completely  enveloped  by  a  single 
layer  of  flat  endothelial  cells.  Immediately  beneath  this,  there  was  a  thin  layer 
staining  pink  by  the  van  Gieson  method  and  containing  long,  spindle-shaped 
nuclei  arranged  parallel  to  the  surface.  The  interiors  of  the  nodules  were  similar 
and  were  composed  of  blood  vessels  and  interstitial  connective  tissue  (fig.  4).  The 
blood  vessels  were  numerous  and  diffusely  scattered  in  all  parts  of  the  tumors 
except  in  the  subendothelial  connective  tissue,  in  which  they  were  entirely  absent. 
In  some  places  they  were  separated  from  each  other  by  only  a  few  cells,  and 
made  up  almost  all  the  tissue.  They  varied  much  in  size,  but,  except  for  the 
capillaries,  which  were  few,  they  all  showed  essentially  the  same  structure.  The 
linings  w'ere  prominent ;  the  endothelium-like  cells  were  numerous  and  bulged  into 
the  lumen  of  the  vessel.  Around  these  there  appeared  concentric  rings  of  cells 
that  stained  yellow  by  the  van  Gieson  stain  and  contained  large,  plump,  spindle- 
shaped  nuclei  arranged  concentrically  around  the  lumen.  Even  the  smallest  ves- 
sels of  capillary  size  contained  at  least  two  such  rings  of  cells  and  the  larger  ones 
from  five  to  eight,  so  that  in  most  cases  the  thickness  of  the  vessel  wall  exceeded 
that  of  the  lumen.  There  was  no  division  into  layers  in  even  the  largest  vessels  ; 
at  most,  the  innermost  layer  was  slightly  more  prominent  than  the  rest.  In  the 
largest  vessels,  a  few  elastic  fibers  could  be  made  out,  but  most  of  them  contained 
no  such  fibers.  The  interstitial  tissue  was  made  up  largely  of  long,  spindle-shaped 
cells  with  thin,  cigar-shaped  nuclei.  It  was  everywhere  cellular ;  in  some  places 
it  was  loose,  and  the  cells  assumed  a  stellate  appearance  with  long,  branching 
processes,  which  gave  it  the  appearance  of  myxomatous  tissue.  This  myxomatoid 
tissue  was  especially  marked  near  the  free  margin  of  the  tumors.  Clumps  of 
golden  yellowish-brown  pigment  were  found  in  several  places,  especially  near  the 
base  of  the  tumors.  Lymphocytes  in  small  numbers  were  found  scattered  through 
the  attached  portions  of  the  tumors,  and  a  few  plasma  cells  were  seen.  One 
small  accumulation  of  lymphocytes  was  found  at  the  base  of  one  of  the  tumors. 

COM:klEXT 

In  this  case  there  seemed  to  be  a  neoplastic  process.  The  most 
strikin.^-  strtictures  were  the  vessels.  Identical  picttires  were  seen  by 
Brenner  '*  in  what  he  called  a  hemangio-elastomyxoma  attached  to  the 
fossa  ovalis ;  he  aptly  described  these  vessels  as  consisting  of  a  mantle 
of  several  layers  of  round  and  elongated  cells,  not  divided  into  layers. 
Such  vessels  are  seen  in  the  embryo  and  remind  one  again  of  Ribbert's 
contention  that  these  valvtilar  ttunors  originate  from  embrvonic  rests 
within  the  valves.  The  other  changes  may  be  considered  as  retro- 
gressive. Flemorrhages  within  benign  tumors  are  not  tmcommon.  and 
in  a  tumor  situated  on  a  valve  which  moves  up  and  down  at  the  rate  of 
from  sixty  to  eighty  times  a  minute  they  are  rather  to  be  expected. 
The  accumulation  of  lym])hocytes  and  i>lasma  cells  about  such  liberated 
blood  pigment  is  also  not  unusual. 

It  is  noteworthy  that  in  spite  of  the  large  size  of  the  nodules  and 
in  the  complete  absence  of   ])()rtions  of  thrombi  or  definitely  inflam- 
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matorv  tissue  from  which  they  may  have  arisen  there  should  iDe  no 
avidence  of  shrinking  such  as  invariably  occurs  in  the  process  of 
organization.  This  was  emphasized  by  Ribbert.-"  who  maintained 
that  the  endocardium  is  incapable  even  of  organizing  such  large  throm- 
botic masses.  In  the  cases  of  mural  tumors  this  is  even  more  striking, 
for  in  a  tumor  filling  an  entire  dilated  auricle  no  contraction  of  scar 
tissue  is  seen.  The  tumors  in  this  case,  as  in  most  others,  are  cellular 
and  appear  to  be  growing.  Their  apparent  encapsulation  by  typical 
connective  tissue  which  seems  to  be  sef)arate  from  the  tumor  proper  is 
also  suggestive  of  a  neoplastic  process. 

In  a  general  survey  of  all  the  cases  reported  it  seems  to  me  to  be 
necessary  to  consider  the  etiology  of  the  valvular  and  mural  endocardial 
tumors  together  because  of  their  similarity.  In  both  types  the  great 
infrequency  of  other  cardiac  changes,  during  life  and  post  mortem,  is 
striking,  especially  in  view'  of  the  frequency  of  both  intracardiac  throm- 
boses and  endocarditis  as  primary  causes  of  death  and  as  incidental 
necropsy  observations.  A  rare  consequence  of  a  common  chronic  con- 
dition, without  any  signs  of  that  condition  in  the  greatest  number  of 
cases,  is  not  likely  to  occur.  The  entire  absence  of  stages  intermediate 
between  thrombi  or  infective  vegetations  and  these  tumors  is  also  note- 
W'Orthy.  In  every  case  either  the  condition  is  definitely  a  thrombus  or 
it  is  a  peculiar  "pseudomyxoma"  which  the  observer  thinks  may  have 
been  a  thrombus ;  never  does  he  seem  to  be  uncertain  into  which  class  to 
put  them.  When  the  tumors  are  papillary,  this  character  is  considered, 
especially  by  Jafife  ■'  and  Ribbert,  to  be  that  of  a  blastomatous  growth. 

The  suggestion  of  Zurhelle  ^®  that  these  ti;mors  are  organized  blood 
cysts  may  apply  in  a  few  cases,  but  the  same  arguments  against  other 
thrombotic  processes  apply  here  as  well.  Koechlin's  hypothesis  that 
the  valvular  tumors  are  modified  Lambl's  excrescences  is,  I  think, 
untenable  in  view  of  his  own  report  of  thirty-five  cases  of  typical 
excrescences,  all  similarly  situated  and  similarly  constructed,  con- 
trasted with  his  three  tumors  which,  while  all  different,  resembled  each 
other  much  more  than  they  did  the  Lambl  bodies. 

Finally,  in  spite  of  the  rarity  of  all  tumors  of  the  heart,  secondary 
as  well  as  primary,  primary  sarcomas  originating  in  the  endocardium 
do  occur  (Husten.^''  Karrenstein -^).  and  wherever  there  are  malignant 


20.  Ribbert.  H.,  in  Hcnke  and  Lubarscli :  Handbucb  der  spczielle  pathologische 
Anatomic,  Berlin,  Julius  Springer.  1924,  vol.  2,  p.  276. 

21.  Karrenstein  :  Ein  Fall  von  Fibroelastomy.xom  des  Herzens  und  Kasuis- 
tisches  zur  Frage  der  Herzgeschwiilste  besonders  der  Myxome,  Virchows  Arch, 
f.  path.  Anat.  194:127.  1908. 
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mesenchymal  tumors,  Ijenign  tumors  may  also  occur.  Raw  '--  has  even 
described  a  tumor  in  the  right  auricle  which  microscopically  resembled 
a  soft  fibroma  and  which  had  caused  metastases  of  similar  structure 
in  the  liver. 

In  view  of  these  considerations,  the  contention  of  Thorel  that  almost 
none  of  these  endocardial  masses  is  a  neoplasm  cannot  be  entertained, 
and  the  statement  of  Ribbert  that  they  are  all  true  tumors  is  probably 
closer  to  the  truth.-" 

SUMMARY 

A  case  is  reported  in  which  four  distinct  tumor  nodules  were  found 
on  the  ventricular  surface  of  a  cusp  of  the  pulmonary  valve. 

The  tumors  are  considered  to  be  true  benign  neoplasms,  specifically 
hemangiofibromas. 

A  review  of  the  literature  indicates  that  most,  if  not  all.  of  the 
tumor-like  endocardial  structures  previously  classed  by  some  authors 
as  pseudomyxomatous,  organizing  thrombi,  as  well  as  the  valvular 
tumors,  are  true  neoplasms. 

DISCUSSION" 

R.  H.  Jaffe  :  These  tissues  are  found  on  the  valves  and  foramen  ovale,  sites 
in  which  there  are  islets  of  embrj-onal  tissues.  Are  they  real  tumors  ?  I  think 
of  them  as  "hamartomas." 

E.  F.  HiRSCH :  The  multiplicity  of  these  tissues  on  the  leaflet  and  the  brain 
abscesses  suggest  inflammatory  origin. 

December   10,   1928. 


EXPERIMEXTAL     STUDIES     OX     COLLAPSE     OF     THE 
LUXGS     IX     THE     RABBIT 

ROBERT     G.     BLOCH 

These  experiments  were  undertaken  to  study :  first,  the  mechanical  eft'ects  of 
pneumothorax  on  the  chest  of  the  rabbit;  second,  the  influence  of  the  pleura,  and 
third,  the  respiratory  changes.  Collapse  of  the  lung  was  caused  in  seventy  normal 
rabbits  over  periods  varying  from  five  minutes  to  eleven  months. 

The  mediastinal  structure  does  not  permit  leakage  of  air  from  the  air-filled 
pleural  cavity  into  the  opposite  side,  but  the  mediastinum  is  extremely  labile,  and 
complete  collapse  of  the  lung  displaces  it  to  an  extent  which  is  not  observed  in  man. 
The  heart  does  not  rest  on  the  diaphragm,  but  is  suspended  in  the  center  of  the 
thorax  with  two  mediastinal  pillars  connecting  it  with  the  diaphragm.     The  pillars 


22.  Raw,  X.:     Brit.  M.  J.  2:1335.  1898. 

23.  Debove :  Bull,  ct  mem.  de  la  Soc.  anat.  de  Paris,  1873.  Reitman :  Ztsciir. 
f.  Heilk.,  1905,  vol.  26.  Djewitzki :  Virchows  .Arch.  f.  path.  Anat.  185:14.  1906. 
Forel:  Internat.  Clin.  4:147,  1919.  Staff'el.  quoted  by  Kirch  (footnote  16).  Hage- 
dorn:  Central))!,  f.  alig.  Path.  19:825.  1908.  Simmonds :  Miinchen.  med. 
Wchnschr.  55:1154.  1908.     Steinhaus:     Centralbl.  f.  allg.  Path.,  1899.  vol.  10. 
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are  under  slight  tension  and  are  easily  movable.  They  include  a  cavity  which  is 
filled  by  an  additional  (fourth)  lobe  of  the  right  lung.  The  diaphragm  is  flabby 
and  gives  way  to  intrapleural  pressure  more  easily  than  in  man.  It  is  concluded  that 
the  anatomic  conditions  in  the  chests  of  rabbits  and  of  human  beings  are  too  dif- 
ferent to  apply  the  results  clinically. 

Pneumothorax  was  maintained  in  most  of  the  rabbits  with  intrapleural  pressure 
of  about  +1  cm.  of  water  which  corresponds  to  a  collapse  under  fairly  high  positive 
pressure  in  man.  Atmospheric  air  was  used  for  collapse.  It  is  absorbed  rapidly. 
The  average  rabbit's  lung  reexpands  completeh-  within  twenty-four  hours  after 
complete  collapse.  RefiUings  had  to  be  done  daily  at  first  to  maintain  pneumothorax. 
The  intervals  between  fillings  could  be  lengthened  after  about  one  month  and 
were  gradually  increased  to  seven  days,  which  was  found  to  be  the  maximum  time 
that  the  lung  will  stay  collapsed.  A  marked  noninflammatory  thickening  of  the 
visceral  pleura  occurs,  increasing  rapidly  after  collapse  of  one  month's  duration. 
No  pleural  exudation  was  observed.  Xo  formation  of  adhesions  occurred  after  the 
lung  was  permitted  to  reexpand.  In  every  case,  it  was  easy  to  recollapse.  The 
absorption  of  air  is  directly  proportional  to  the  thickness  of  the  pleura,  and  vice 
versa,  the  thickening  of  the  pleura  is  most  marked  where  it  is  most  exposed  to 
contact  with  the  inflated  air. 

The  experiments  on  the  respiratory  changes  due  to  collapse  of  the  lung  were 
instigated  by  the  recent  practice  of  simultaneous  bilateral  pneumothorax.  The 
abdominal  and  thoracic  respiration  were  recorded  during  the  procedure  of  collapse 
and  afterward  up  to  twenty-two  hours,  simultaneously  with  the  intrapleural  pres- 
sure. Even  extreme  collapse  does  not  change  the  abdominal  respiration  materially, 
but  increases  the  thoracic  respiration  to  five  or  six  times  its  normal  volume.  The 
change  in  respiration  is  not  a  shock  eff^ect,  but  the  actual  response  to  air  hunger. 
It  follows  readily  the  repeated  removal  and  reinflation  of  air.  The  results  suggest 
that  careful  study  should  be  made  of  the  respiratory  response  of  patients  when 
collapse  of  the  lung  occurs  before  simultaneous  bilateral  pneumothora.x  is  clinically 
accepted. 

DISCUSSION 

E.  R.  Long  :  Is  the  opening  of  the  alveoli  under  the  pleura  due  to  absorption 
of  air  from  the  pleural  space,  or  was  the  periphery  of  the  lung  incompletely 
collapsed  ? 

R.  G.  Bloch  :     The  peripheral  portions  of  the  lung  were  collapsed. 

January   14.   1929. 

A     MICROSCOPIC     CARCINOMA     OF     THE     TESTIS 

COX'CEALED     IX     CHRONIC     GRANULATION 

TISSUE 

PAUL    J.     BRESLICH 

This  tumor  in  the  testis  of  a  man.  aged  24,  was  concealed  in  a  mass  of  dense 
fibrous  tissue  in  which,  with  the  tumor  cells,  were  regions  of  chronic  granulation 
tissue  closely  resembling  that  stimulated  by  B.  tuberculosis.  In  the  center  of  certain 
of  these  masses  were  necrotic  cells  or  cellular  detritus  and  ingrown  epithelium 
arranged  in  bands  and  cords  like  liver  trabeculi  with  little  stroma.  The  stimulus 
for  this  unusual  growth  of  granulation  tissue  may  have  been  the  chronic  irritation 
produced  by  substances  derived  from  testis  tissue  destroyed  by  the  invading  tumor, 
or  liberated  by  necrosis  of  the  carcinoma  cells.  Substances  likely  to  cause  this 
reaction  are  the  lipins,  especially  cholesterol.  Acid-fast  bacilli  were  not  found  in 
these  tissues. 

January   14.   1929. 
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EXPERIMENTAL     STUDY     OF     SOME     EAIMUXE 
REACTIONS     TO     ASCARIS 

HAMILTON    R.     FISHBACK 

Various  extracts  of  dried  ascaris  powder  were  used  directlj^  and  after  incubation 
with  immune  rabbit  serum.  The  hemolytic  action  of  saHne  and  iodized  oil  (40  per 
cent)  extracts  against  human  red  blood  cells  was  completely  neutralized  by  the 
immune  serum.  The  stimulating  action  on  a  uterine  strip  from  a  sensitized  guinea- 
pig  and  the  reactive  effect  on  the  skin  of  a  sensitive  human  subject  of  the  saline 
extract  of  Ascaris  were  not  lessened  by  the  immune  serum,  while  the  same  activities 
of  the  iodized  oil  extract  were  inhibited  by  the  immune  serum. 

DISCUSSION' 

B.  L.  Rappaport  :  The  relation  of  human  ascaris  to  hog  ascaris  is  an  interest- 
ing problem.  There  is  no  morphologic  difference.  Serologic  tests  have  failed  to 
differentiate. 

January  14,   1929. 


STUDIES     IN     ENPERIMENTAL     CALCIFICATION 
AAROX     LEARNER 

M.  B.  Schmidt,  in  his  discussion  of  pathologic  calcifications,  divides  them  into 
two  main  groups  : 

(1)  Califications  occurring  where  there  have  been  local  tissue  disturbances  with- 
out any  change  in  the  calcium  metabolism ;  (2)  calcifications  occurring  in  healthy 
tissues  as  a  result  of  changes  in  the  calcium  metabolism. 

The  important  conditions  in  the  process  are :  (a)  oversaturation  of  blood  and 
tissue  fluid  with  calcium ;  (b)  inability  on  the  part  of  the  excretory  organs  to 
excrete  calcium  satisfactorily,  and  (c)  changes  in  solubility  relations  in  the  blood 
for  calcium. 

From  the  literature  the  following  statements  illustrate  one  or  the  other  or  several 
of  these  conditions. 

Hofmeister  stated  that  a  decrease  in  carbon  dioxide  will  lead  to  the  precipitation 
of  calcium  when  calcium  supersaturation  exists  because  of  carbon  dioxide  increase. 
Such  fluctuations  by  alternately  varying  the  reaction,  at  the  intervals  of  two  days, 
with  diets  the  ash  of  which  was  respectively  acid  and  alkaline,  led  to  metastatic 
calcification  in  experiments  by  Rable  and  Dreyfuss.  Calcium  was  deposited  in 
practically  all  of  the  tissues  of  the  white  mice. 

Katase,  on  the  other  hand,  succeeded  in  obtaining  metastatic  calcification  in 
guinea-pigs  and  rabbits  by  simple  injection  of  various  calcium  salts.  Calcium  was 
deposited  in  all  the  tissues,  but  of  especial  interest  is  his  description  of  calcium  in 
the  bronchial  mucosa,  and  in  the  elastica,  and  he  suggested  that  calcium  is  excreted 
in  part  through  the  bronchial  mucosa.  The  two  conditions  that  he  considered 
important  are  oversaturation  with  calcium  and  also  interference  to  some  extent  with 
the  excretion  of  calcium. 

Parathyroid  extract-Collip  is  an  agent  capable  of  mobilizing  calcium.  Given 
in  large  dosage  it  produces  hypercalcemia,  100  per  cent  or  more,  with  attendant 
symptoms  such  as  anorexia,  emesis,  somnolence,  circulatory  weakness  and  death. 

Two  questions  arise:  What  is  the  source  of  the  calcium,  and  what  are  the 
pathologic  consequences  ? 
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Stewart  and  Percival  concluded,  as  had  Greenwald  and  Gross,  that  the  calcium 
enters  the  blood  from  the  soft  tissues  or  the  bones,  or  both.  The  bones,  however, 
are  the  most  likely  source  of  the  calcium,  and  they  may  well  be  considered  as  a 
reservoir  for  calcium  much  as  the  subcutaneous  tissues  are  considered  reservoirs  for 
fat  which  is  released  when  needed. 

To  answer  the  question  as  to  the  pathologic  consequences  of  an  overdosage  of 
parathyroid  extract-Collip,  the  following  experiments  are  presented. 

Several  dogs  were  given  injections  of  from  100  to  150  units  of  this  drug.  The 
calcium  value  rose  to  19.57  mg.  per  hundred  cubic  centimeters  of  blood.  The  dogs 
died  with  the  symptoms  mentioned.  Microscopically,  there  was  only  a  marked 
decrease  in  the  coagulation  time  of  the  blood,  a  hypertonic  state  and  hyperemia 
of  the  gastro-intestinal  tract.  Microscopically,  calcium  as  demonstrated  by  Kossa's 
silver  nitrate  reaction,  was  found  practically  in  all  the  organs  and  tissues  of  the 
body. 

Especially  interesting  were  those  livers  in  which  calcium  was  found  in  the  liver 
cells  and  also  in  the  Kupffer  cells.  In  the  lung,  the  calcium  w'as  in  the  elastica 
tissue  of  the  alveoli  and  in  the  tunica  propria  of  the  bronchi.  The  epithelium  was 
desquamated  because  of  the  large  amount  of  calcium.  In  the  kidney  the  calcium 
was  present  chiefly  in  the  lumina  of  the  tubules,  in  Bowman's  space,  and  less  so  in 
the  vessels  and  connective  tissue. 

From  the  standpoint  of  the  conditions  involved,  the  following  facts  apply :  In 
the  lung,  stomach  and  heart,  there  was  increased  alkalinity  consequent  to  the 
acids  formed ;  and  in  the  liver  there  was  supersaturation,  a  factor  also  effective  in 
all  tissues.  Inability  of  the  excretory  organs  to  cope  satisfactorily  with  the  excre- 
tion of  calcium  was  another  factor. 

Of  interest  is  the  effect  of  the  amount  of  calcium  in  the  diet  in  the  deposition 
of  calcium  in  the  tissues  with  and  without  associated  injections  of  parathyroid 
extract-Collip. 

Fifty  mice  were  divided  into  three  groups:  (1)  those  fed  a  diet  without  calcium, 

(2)  those  on  a  diet  with  an  amount  of  calcium  equivalent  to  the  salts  of  milk  and 

(3)  those  on  a  diet  containing  twice  the  amount  of  calcium  given  in  group  two. 
Each  group  was  divided  into  two  parts,  one  part  receiving  injections,  the  other  not. 
Each  mouse  received  17  units  in  five  weeks ;  then  a  number  of  mice  at  one  dose 
received  10  units.  These  are  enormous  doses.  Siissmann,  in  determining  the 
calcium  variation  in  white  mice  by  the  use  of  parathyroid  extract-Collip  stated 
that  10  units  per  mouse  of  20  Gm.  is  equivalent  to  giving  to  a  man  weighing  64  Kg. 
a  dose  of  20,000  units.  He  noted  no  clinical  disturbances  nor  any  rise  in  blood 
calcium.  These  chemical  determinations  are  in  accord  with  our  histologic  observa- 
tions. Microscopically,  no  calcium  was  found  in  any  of  the  organs  except  in  the 
bronchial  cartilages.  But  caution  is  necessary  in  interpretation,  for  calcified 
bronchial  cartilages  are  found  in  normal  mice  though  possibly  not  with  the  frequency 
observed  in  the  experiments. 

Interesting  to  note  is  the  reported  unresponsiveness  of  white  mice  and  white  rats 
to  other  hormonal  substances,  as  reported  by  Voegtlin  and  Dyer  in  some  experi- 
ments with  epinephrine  and  pituitary  extract. 

Conclusions. — Mice  are   unresponsive   to   parathyroid   extract-Collip. 

In  dogs,  large  doses  of  this  drug  lead  to  death  and  to  metastatic  calicification 
of  the  gastro-intestinal  tract,  heart,  lungs,  liver,  kidneys,  pancreas,  etc. 

The  calcium  in  the  lung  and  the  arrangement  in  and  under  the  bronchial  mucosa 
gives  morphologic  support  to  Katase's  suggestion  that  calcium  is  excreted  in  part 
through  the  bronchi. 

Furthermore,  the  presence  of  calcium  in  the  glomerular  tufts  and  Bowman's 
space  and  in  the  lumina  of  the  tubules  gives  definite  morphologic  support  regarding 
the  excretion  of  calcium  in  the  kidney,  namely,  tlirougli  tlie  glomerular  tufts. 

(Tlie  coiiiplrtc  n.'porf  is  publislicd  in  .1.  Lab.  and  Clin.  Med.  14:')_'l,  1929.) 
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DISCUSSION 

Dela  Halpert  :    Was  the  calcium  content  of  the  bile  determined? 
Aaron  Learner  :     No. 

R.  H.  Jaffe  :  The  studies  are  important  in  demonstrating  that  calcium  is 
eliminated  through  the  bronchi  and  in  the  glomerular  tufts  of  the  kidneys. 

January  14,   1929. 

DEATH     OF     DR.     A.     A.     MAXIMOW 
R.     H.     JAFFE 

Alexander  Alexandrovitsch  Maximow  was  born  in  St.  Petersburg,  Russia,  on 
Jan.  22,  1874,  the  son  of  a  well-to-do  merchant.  He  attended  the  German  high 
school  there  and  entered  the  Imperial  Alilitary  Academy  of  Medicine  from  which 
he  graduated  in  1899.  After  two  years  of  postgraduate  work  in  Germany,  espe- 
cially under  Ernst  Ziegler  in  Freiburg,  he  returned  to  his  alma  mater  to  engage 
in  research  work  on  the  embryology  of  the  blood  and  the  histologic  changes  in 
inflamed  connective  tissue.  His  monograph  on  the  inflammatory  formation  of 
connective  tissue  attracted  much  attention.  At  the  age  of  29  he  became  head 
of  the  department  of  histology  and  embryology  at  the  university  from  which  he 
had  graduated.  He  held  this  position  for  nineteen  years.  In  1912,  he  received 
the  degree  of  Doctor  of  Science  from  Trinity  College,  Ireland.  The  Russian 
revolution  and  the  hectic  years  of  the  early  Bolshevik  regime  interfered  greatly 
with  his  work.  As  counselor  to  the  Imperial  Russian  government  and  Physi- 
cian General  to  the  Imperial  Russian  army,  he  could  not  accustom  himself  to  the 
development  in  his  native  country.  When  an  opportunitj'  was  offered  to  come 
to  the  United  States  he  gladly  accepted.  In  the  early  spring  of  1922,  he  escaped 
the  spies  surrounding  him,  made  an  adventurous  flight  over  the  Baltic  Sea  to 
Sweden  from  where  he  embarked  for  New  York.  In  May,  1922,  he  was  appointed 
professor  of  anatomy  at  the  University  of  Chicago.  It  was  in  this  position  that 
he  reached  the  peak  of  his  productivity.  In  the  midst  of  his  work,  engaged  in 
numerous  research  problems  he  was  called  away.  On  the  morning  of  Dec.  3, 
1928,  the  unexpected,  terrible  message  came  that  he  had  died  suddenly.  Post- 
mortem examination  revealed  as  the  cause  of  his  death  a  severe  coronary  sclerosis. 

Maximow's  life  work  was  the  study  of  the  development  of  the  blood  cells, 
their  relation  to  each  other  and  to  the  cells  of  the  connective  tissue.  Limited  as 
the  field  appears  at  first  glance,  he  made  it  a  science  in  itself.  Whenever  new 
methods  were  discovered  he  applied  them  with  rare  technical  skill  in  order  to 
learn  more  about  the  resting  wandering  cells,  lymphocytes  and  polyblasts.  Vital 
staining  and  supravital  staining  and,  during  the  last  years  especially,  tissue  cul- 
tures seemed  to  prove  his  conception  which  he  had  expressed  already  in  his  earliest 
publications  and  which  he  had  fought  for  with  great  energy  throughout  his  life ; 
namely,  that  the  small  lymphocytes  may  become  transformed  into  macrophages, 
monocytes  and  the  other  cells  of  the  circulating  blood.  Time  does  not  permit  a 
list  of  all  his  contributions.  Mention  is  made  only  of  his  recent  studies :  the 
formation  of  tubercles  in  tissue  cultures,  the  behavior  of  the  Calmette-Guerin 
tubercle  bacillus  in  explanted  tissue,  the  development  of  the  reticular  and  collage- 
nous fibers  in  tissue  cultures,  and  the  mesothelium. 

In  1913-1914,  Maximow  published  a  textbook  of  histology  in  two  volumes  in 
Russian.  The  war  prevented  its  translation  and  thus  it  did  not  become  widely 
known.  The  lack  of  an  adequate,  mcdern  and  concise  presentation  of  this  subject 
in  the  English  language  induced  Alaximow  to  undertake  the  task  of  writing  such 
a  book.  It  was  three-fourths  completed  at  the  time  of  his  death.  It  is  to  be 
hoped,  however,  that  the  work  will  be  completed  as  a  monument  to  this  great  and 
genial  man. 

Februarv  11,  1929. 
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OLIGODENDROGLIOMAS     OF     THE     BRAIN 

PERCIVAL     BAILEY 

AND 

P.     C.     BUCY 

In  1924,  in  examining  the  gliomas  in  the  collection  of  Dr.  Harvey  Gushing, 
one  of  us  noted  certain  cellular  tumors  of  slow  growth  whose  nuclei  resembled 
those  of  the  oligodendroglia.  The  tumors  contained  a  few  neuroglial  cells  and 
much  delicate  intercellular  material  which  could  not  be  sharplj'  stained  or  impreg- 
nated in  any  way.  Although  the  tumors  were  believed  to  consist  essentially  of 
oligodendroglia    and   although    they   were    called    oligodendrogliomas    (Bailey   and 


Oligodendroglioma.  Globus-Penficld  modification  of  the  silver  carhcmate  method 
of  del  Rio-Hortega.  At  the  left,  numerous  fairly  normal  oligodendroglia  ;  X  o-O. 
At  the  right,  the  same  cells  under  a  higher  magnification  ;   X  780. 

Gushing:  Tumors  of  the  Glioma  Group,  192()),  positive  proof  could  not  lie  olitained 
because  the  pathologic  specimens  were  not  properly  fixed  to  permit  the  use  of 
Hortega's  specific  method. 

Recently  Globus  (Arch.  Neurol.  &  Path.  19:263  [Aug.)]  1927)  and  Pcnfield 
{Am.  J.  Path.  4:153,  1928)  have  so  modified  the  method  of  Hortega  that  it  can 
be  used  on  material  fixed  in  10  per  cent  neutral  formalin.  Working  with  this 
modified  method  we  first  proved,  in  October,  1928,  that  a  tumor  of  the  brain  was 
actually  composed  of  oligoglia.  .Since  then  we  ha\c  identified  twelve  other  sim- 
ilar tumors. 
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The  accompanying  illustration  shows  typical  cells  from  an  oligodendroglioma 
of  the  type  described.  At  the  left  are  seen  numerous  cells  resembling  normal 
oligoglia;  to  the  right  the  same  cells  appear  under  a  higher  magnification. 

(The  complete  report  is  published  in  J.  Path,  and  Bact.  32:735,  1929.) 

DISCUSSIOX 

Peter  Bassoe  :  How  are  these  cells  differentiated  from  neuroglia,  and  do 
they  occur  in  all  parts  of  the  brain? 

P.  Bailey  :  There  are  certain  distinct  dift'erences  in  structure  between  the 
oligodendroglia  and  glia  cells.  The  staining  procedure  was  carefully  controlled 
by  normal  tissues.  These  cells  occur  in  all  parts  of  the  brain  and  spinal  cord 
wherever  there  are  long  medullated  fibers.  The  tumors  are  rather  avascular, 
tend  to  calcify,   and  are  favorable  for  operation. 

February   11,   1929. 


TRAUMATIC     ANEURYSM     OF     THE     AXILLARY 

ARTERY 

E.     L.     AIILOSLAVICH 

A  man,  aged  64,  weighing  about  230  pounds  (104.3  Kg.),  fell  on  his  left  side 
and  dislocated  the  left  humerus  (subcoracoid  luxation),  which  was  reduced  with- 
out particular  difficulties.  An  excruciating  pain  which  appeared  at  the  time  of 
the  dislocation  persisted  for  several  days.  About  four  weeks  after  the  accident, 
a  tumor  the  size  of  an  orange  appeared  in  the  left  armpit  and  grew  gradually 
until  it  reached  the  size  of  a  large  grapefruit.  This  growth  was  clinically  inter- 
preted as  a  sarcoma.  The  patient  died  about  three  years  after  the  accident  with 
symptoms  of  pulmonary  involvement  which  were  believed  to  be  sarcoma  metas- 
tases. At  no  time  was  there  any  noticeable  pulsation  of  the  tumor  nor  were  there 
any  signs  of  circulatory  disturbances  in  the   left  arm. 

The  autopsy  demonstrated  an  aneurysm  of  the  left  axillary  artery,  18  by  17 
by  12  cm.  Both  axillary  arteries  showed  an  advanced  atheromatosis  with  intimal 
ulcerations.  Identical  changes,  but  to  a  more  pronounced  degree,  were  present  in 
the  inner  lining  of  the  entire  aorta.  The  heart  showed  an  eccentric  hypertrophy 
of  its  left  ventricle  but  no  valvular  lesions. 

At  the  time  of  the  dislocation,  an  injury  occurred  to  the  already  diseased 
(atheromatous)  axillary  artery,  leading  to  a  rupture  of  its  inner  layers  (incom- 
plete or  inner  rupture  of  the  artery).  A  complete  laceration  of  the  artery  did 
not  occur  at  the  time  of  the  accident  or  during  the  surgical  reduction  as  no  hema- 
toma was  observed.  The  aneurysm  developed  gradually  until  it  reached  the  afore- 
mentioned unusual  size.  Similar  observations  were  made  by  Stimson,  Koerte, 
Kraemer,  Hoffmann  and  others.  Aneurysm  of  the  axillary  artery  is  an  uncom- 
mon but  characteristic  complication  of  the  dislocation  of  the  humerus. 

DISCUS.SIOX 

R.  H.  Jaffe:  It  would  seem  that  with  so  large  an  axillary  aneurysm  there 
must  be  some  unusual  disease  of  the  vessel  wall  such  as  an  arteritis.  What  did 
the   microscopic  examination   demonstrate  ? 

E.  L.  Mii.osL.wiCH  :  The  only  changes  observed  microscopically  were  those 
characteristic  of  senile  atheromatous  sclerosis. 

Februarv   11.   1929. 
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PRniARY     CARCIXOMA     OF     THE     DUODEXUM 
H.     D.     COUXTRYMAX 

Carcinoma  of  the  duodenum,  according  to  Dewis  and  Morse  {New  England 
J.  Med.  198:383,  1928),  was  first  reported  by  Hamberger  in  1746.  His  patient 
had  a  scirrhus  carcinoma  of  the  first  portion  of  the  duodenum  which  perforated 
the  wall  and  caused  peritonitis.  According  to  the  report  of  Eusterman,  Berkman 
and  Swan  (Ann.  Surg.  82:153,  1925),  carcinoma  of  the  duodenum  constitutes 
about  1.5  per  cent  of  all  intestinal  carcinomas  which,  in  turn,  compose  10  per 
cent  of  all  carcinomas.  Brill  (Am.  J.  M.  Sc.  128:824,  1904)  computed  from,  the 
combined  statistics  of  ^laydle,  X^othnagel.  Mueller  and  Lubarsch  that  0.3  per 
cent  of  all  intestinal  carcinomas  occurred  in  the  duodenum.  Deaver  and  Radvin 
(Am.  J.  M.  Sc.  159:267,  1920)  stated  that  carcinoma  of  the  duodenum  was 
responsible  for  0.033  per  cent  of  all  deaths.  Statistics  vary  as  to  the  frequency 
of  carcinoma  in  the  anatomic  divisions  of  the  duodenum.  This  is  probably  because 
carcinomas  of  the  second  or  intermediate  portion  are  confused  with  those  of  the 
ampulla  of  \'ater.  According  to  Deaver  and  Radvin,  22.15  per  cent  occur  in 
the  pars  superior,  65.82  per  cent  in  the  pars  intermedins  and  12.02  per  cent  in  the 
pars  inferior.  Statistics  taken  from  elsewhere  do  not  entirely  agree  with  these. 
Eusterman.  Berkman  and  Swan  reported  six  in  the  pars  superior,  six  in  the  pars 
intermedins  and  three  in  the  pars  inferior.  Dewis  and  Morse  reported  twelve 
carcinomas  of  the  duodenum :  five  in  the  first  portion,  five  in  the  second,  and  two 
in  the  third.  Figures  as  to  their  relative  frequency  in  sex  are  not  conclusive, 
but  it  is  generally  held  that  there  have  been  a  few  more  in  men  than  in  women. 
Most  of  the  carcinomas  occurred  in  persons  between  the  ages  of  50  and  60  and 
the  j-oungest  age  recorded  was  a  16  year  old  patient  of  Ewald.  Perry  and  Shaw 
(Guy's  Hasp.  Rep.  50:214,  1893)  observed  one  in  a  patient,  aged  80.  Etiologi- 
cally,  little  more  is  known  of  duodenal  carcinoma  than  of  other  forms.  The 
greatest  contention  is  whether  or  not  duodenal  carcinomas  arise  from  duodenal 
ulcers.  All  of  the  views  in  regard  to  this  subject  are  purely  hypothetic,  but  it 
seems  that  duodenal  ulcers  have  little  etiologic  importance.  Duodenal  ulcers  occur 
frequently,  whereas  carcinoma  is  rare,  and  the  greatest  proportion  of  duodenal 
carcinomas  occur  in  the  second  portion  of  the  duodenum  where  ulcers  are  seldom 
found. 

Grossly,  carcinoma  of  the  duodenum  may  be  polypoid,  infiltrative  scirrhus  which 
often  is  circular  and  narrows  the  lumen,  or  a  soft,  raised  tissue.  Histologically, 
they  usually  have  a  tubular  structure.  X'^ext  in  frequency  are  those  with  an 
alveolar  structure  and  an  abundant  fibrous  stroma.  Onh'  one  colloid  carcinoma 
of  the  duodenum  has  been  reported  (Letulle:  Bull.  Soc.  anat.  dc  Paris  11:721, 
1897).     The  carcinoma  which   I  report  has  a  papillarj-  structure. 

Duodenal  carcinoma  may  arise  from  the  epithelium  of  the  Lieberkiihn  crypts, 
Brunner's  glands  or  pancreatic  rests.  Orator  (Arch.  f.  klin.  Chir.  134:736,  1925) 
suggested  that  carcinomas  of  the  pars  superior  may  also  arise  from  gastric  mucosa 
which  has  extended  into  the  duodenum.  In  a  previous  article  he  stated  that 
gastric  mucosa  often  extends  for  a  short  distance  into  the  duodenum.  He  quoted 
Scagliosi  who  stated  that  many  duodenal  carcinomas  result  from  a  hyperplasia 
of  Brunner's  glands  associated  with  ulcers. 

Carcinoma  of  the  duodenum  as  a  rule  form  metastases  slowly.  In  twelve 
reported  by  Dewis  and  Morse  only  three  had  spread  widely,  and  two  others  had 
invaded  the  regional  lymph  gland.  The  secondary  growths,  when  present,  usually 
are  found  in  the  regional  lymph  glands,  the  liver  and  the  lungs. 

Report  of  Case. — M.  H.,  aged  42,  a  salesman,  entered  the  service  of  Dr.  H.  E. 
Jones,  St.  Luke's  Hospital,  on  Aug.  13,  1926,  because  of  weakness  and  jaundice 
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for  two  months  and  attacks  of  dizziness  for  three  days.  He  had  measles  at  the 
age  of  4  years  and  typhoid  fever  at  13.  For  a  week  he  had  had  one  or  two  tarry 
stools  each  day  and  had  lost  SO  pounds  (22.7  Kg.).  He  was  markedly  jaundiced 
but  well  nourished,  suffered  no  pain  and  weighed  225  pounds  (102  Kg.).  On  the 
right  side  of  the  abdomen  there  was  a  palpable  smooth  mass  which  seemed  to 
be  connected  with  the  liver  but  was  not  tender.  Roentgen  examination  disclosed 
a  dense  shadow  extending  below  the  right  leaf  of  the  diaphragm.  There  were 
1,945.000  erj-throcytes,  17,250  leukocytes  and  39  per  cent  hemoglobin.  The  coagu- 
lation time  was  four  hours  and  twenty  minutes.  There  was  bile  in  the  urine  and 
occult  blood  in  the  stools.  Following  two  blood  transfusions  a  cholecystectomy 
was  performed  on  Dec.  4,  1926.  At  the  time  of  operation  the  gallbladder  and 
common  bile  ducts  were  markedly  dilated  although  a  probe  was  passed  readily 
into  the  duodenum.  Abnormalities  of  the  duodenum,  or  stomach  were  not  detected 
by  palpation.  The  postoperative  recovery  was  excellent.  The  patient  gradually 
regained  20  pounds  (9  Kg.)  and  his  appetite  returned.  The  jaundice  which  had 
been  decreasing  even  before  the  operation  continued  to  diminish.  The  patient  was 
discharged  and  remained  well  until  Dec.  10,  1927.  When  examined  by  Dr.  Greer 
he  was  weak  and  anemic.  The  skin  was  not  appreciably  jaundiced,  but  bile  was 
found  in  the  urine,  and  blood  in  the  stools.  His  condition  progressive!}'  grew 
worse,  and  he  lost  considerable  blood  in  the  feces.  He  died  on  May  12,  1928, 
soon  after  receiving  500  cc.  of  blood  and  500  cc.  of  normal  physiologic  solution 
of  sodium  chloride  intravenously. 

In  the  lining  of  the  duodenum  was  an  indurated  cauliflower-like  growth  begin- 
ning 6  cm.  below  the  pyloric  ring  on  the  posterior  and  left  sides  of  the  wall.  The 
growth  extended  down  the  remainder  of  the  pars  intermedius  and  into  the  pars 
inferior  for  3  cm.,  the  entire  length  of  the  tumor  being  12  cm.  At  its  widest  por- 
tion about  on  a  level  with  the  papilla  of  ^"ater  it  was  3.75  cm.  wide ;  here  it 
encircled  one  half  of  the  circumference  of  the  bowel.  The  margins  were  raised 
and  wa\y  and  the  tissue  in  the  center  was  friable  and  grayish  pink.  The  papilla 
of  Vater  was  encroached  on  in  the  posterior  edge  of  the  growth.  The  common 
bile  duct  and  pancreatic  duct  opened  separately  through  small  orifices  into  the 
lumen  of  the  duodenum.  At  a  level  2  cm.  below  the  papilla  the  lumen  of  the 
duodenum  was  one-half  obstructed  by  the  tumor ;  elsewhere  it  was  from  one- 
fourth  to  one-third  obstructed.  On  surfaces  made  by  a  transverse  section  through 
the  duodenum  and  adjacent  head  of  the  pancreas,  at  a  level  2  cm.  below  the  papilla, 
the  muscularis  beneath  the  tumor  was  thin;  in  places  the  growth  had  penetrated 
and  had  infiltrated  slightly  the  surrounding  pancreatic  tissue  for  a  distance  of 
1  cm.  The  descending  portion  of  the  duodenum  above  the  tumor  was  distended 
slightly  and  pulled  up  by  fibrous  adhesions  attached  to  the  gallbladder  fossa. 
The  biliary  lymph  glands  formed  an  indurated  mass  6  by  5  by  3  cm.  The 
lymph  glands  along  the  superior  edge  of  the  pancreas  to  within  6  cm.  of  the  tail 
were  firm  and  as  large  as  1  cm.  in  diameter.  Continuous  with  the  enlarged  biliary 
lymph  glands  were  enlarged  firm  lymph  glands  around  the  right  renal  vessels. 
There  were  two  or  three  small  shotlike  lymph  glands  along  the  greater  curvature 
of  the  stomach.  All  the  surfaces  made  by  cutting  these  glands  contained  many 
tumor  nodules.  The  tumor  surrounded  the  terminal  1.75  cm.  of  the  duodenal 
end  of  the  common  bile  duct;  proximal  to  this  area  the  common  bile  duct  was 
dilated  so  that  at  the  level  of  the  cystic  duct  it  was  4.5  cm.  in  circumference.  The 
hepatic  ducts  were  markedly  dilated.  The  lining  of  the  common  and  hepatic  bile 
ducts  was  everywhere  smooth  even  where  the  common  duct  opened  through  the 
papilla  of  Vater.  The  lining  of  the  pancreatic  duct  was  also  smooth  although 
the  lumen  was  greatly  dilated.  The  growth  completely  encircled  the  walls  of 
both  the  common  duct  and  pancreatic  duct  in  their  course  through  the  papilla  of 
Vater,  but  the  linings  here  were  unaltered. 

The  receptaculum  chylum  contained  in  its  dilated  lumen  a  pearly-white  papil- 
lary mass  of  tissue  1  by  1  by  1  cm.  attached  by  a  thin  pedicle  and  resembling  the 
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egg  masses  of  fish.  There  were  also  two  constrictions  in  the  thoracic  duct  com- 
plete!}' encircling  the  wall  and  causing  a  puckering  of  the  surrounding  fat  tissue. 
Each  constriction  was  about  1  cm.  long ;  one  was  in  the  midthoracic  portion,  the 
other  just  above  the  receptaculum  chylum. 

The  lower  margin  of  the  liver  was  at  the  costal  edge  on  the  right  side  and 
it  weighed  2,120  Gm.  Both  its  external  surface  and  surfaces  made  by  cutting  were 
studded  with  many  white,  irregular  nodules  as  large  as  1  cm.  in  diameter.  The  bile 
ducts  were  dilated.  All  the  lobes  of  the  lungs  contained  scattered  tumor  masses  1 
to  2  mm.  in  diameter.  The  wall  of  the  left  ventricle  of  the  heart  was  hj^pertro- 
phied.  There  was  an  acute  hyperplasia  of  the  spleen,  and  the  small  and  large 
bowel  contained  tarry  feces. 

Histological!}',  in  sections  of  the  duodenum  taken  from  the  edge  of  the  tumor 
there  was  a  small  piece  of  mucosa  with  normal  villi  and  Lieberkiihn  glands  but 
with  a  stroma  infiltrated  by  plasma  cells  and  occasional  tissue  eosinophil  leuko- 
cytes. Many  of  the  epithelial  cells  contained  large  droplets  of  mucin.  Rather 
abruptly  at  one  place  the  mucosa  changed  into  long  slender  papillae  with  fibrous 
stalks  covered  by  large  columnar  cells  with  pale  vesicular  nuclei  and  acidophilic 
cytoplasm.  From  this  place  the  mucous  membrane  was  converted  into  a  large  mass 
of  tissue  projecting  into  the  lumen;  it  consisted  almost  entirely  of  papillary  struc- 
tures with  thin  vascular  fibrous  stalks  infiltrated  in  many  places  by  aggregates 
of  plasma  cells,  tissue  eosinophil  leukocytes,  and  in  some  places  by  polynuclear 
leukocytes.  There  were  only  occasional  mitotic  figures  in  the  lining  epithelial 
cells.  Scattered  irregularly  in  the  stroma  were  small  aggregates  of  cross-sections 
of  acini  resembling  those  of  Lieberkiihn  glands.  These  were  lined  with  tall 
epithelial  cells,  a  few  with  large  droplets  of  mucin.  In  some  places  in  longi- 
tudinal and  cross-sections  of  Lieberkiihn  glands  there  was  a  gradual  transition 
from  the  normal  epithelial  cell  of  the  mucosa  to  the  larger  columnar  cell  with  a 
paler  nucleus  which  is  characteristic  of  the  cells  lining  the  papillary  structures. 
The  submucosa  contained  many  mucous  glands  of  Brunner  and  there  were  a  few 
small  aggregates  of  these  in  the  tumor  tissue.  In  some  places  the  papillary  masses 
of  cells  and  a  few  large  irregular  acini  of  tumor  cells  extensively  infiltrated  the 
muscle  layer  as  well  as  the  fibro-areolar  tissue  and  adjacent  pancreatic  tissue. 
These  tissues  also  were  greatly  infiltrated  by  lymphocytes.  The  tumor  cells  in 
the  tissues  such  as  the  lymph  glands  surrounding  the  duodenum  tended  to  occur 
in  acini  rather  than  as  papillary  structures. 

In  the  periaortic,  peripancreatic  and  right  suprarenal  lymph  glands  there  were 
large  nodules  of  tumor  tissue  with  the  same  papillary  structure  as  that  of  the 
growth  in  the  duodenum.  There  were  also  acini  formed  by  tumor  cells ;  in  the 
lumen  of  many  of  these  were  necrotic  cells.  The  normal  architecture  of  all  of 
these  glands  was  destroyed  and  there  was  only  a  small  amount  of  unchanged 
lymphoid  tissue. 

The  tumor  mass  in  the  receptaculum  chyli,  and  the  nodules  of  tumor  tissue 
in  the  lungs  and  liver  all  had  the  same  papillary  arrangement  as  that  found  in 
the  duodenal  tumor. 

In  diagnosing  this  tumor  as  a  primary  carcinoma  of  the  duodenum,  tumors 
arising  from  the  epithelium  of  the  ampulla  of  \'ater,  the  common  bile  duct,  the 
pancreatic  duct  and  the  head  of  the  pancreas  were  considered.  As  the  tumor  did 
not  involve  the  pancreatic  tissue  extensively  and  the  microscopic  structure  was 
unlike  the  customary  tubular  or  alveolar  arrangement  of  pancreatic  carcinomas, 
this  source  could  be  excluded.  Its  diagnosis  as  a  tumor  of  the  ampulla  of  Vater 
or  the  adjacent  common  bile  duct  was  opposed  by  the  following  features.  The 
lining  of  the  ampulla  and  common  bile  duct  was  everywhere  smooth  and  covered 
with  mucous  membrane;  the  ampulla  of  \'ater  was  on  the  edge  of  the  tumor  and 
not  near  the  center  as  would  be  expected  if  it  were  the  primary  source.  Car- 
cinomas of  the  ampulla  are  usually  small  and  confined  to  that  region.  These 
same   statements  apply   in  eliminating  the  pancreatic  duct  as  a  source. 

February  11,  1929. 
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PERFORATE     POSTERIOR     TRICUSPID     LEAFLET 
(DOUBLE     TRICUSPID     ORIFICE) 

J.    J.    LUTZ 

Double  auriculoventricular  orifice  is  rather  a  rare  condition,  and  double  tri- 
cuspid orifice  is  extremely  rare.  A  second  valvular  opening,  however,  supplied 
with  its  own  cusps,  chordae  tendinae  and  papillarj-  muscles  may  exist  within  the 
s,egments  of  an  otherwise  normal  auriculoventricular  valve.  Maude  Abbott  has 
a  collection  of  seven  specimens,  six  of  which  are  double  mitral  orifices,  and  only 
one  double  tricuspid  (Osier:  Modem  Medicine,  vol.  4,  p.  759;  Greenfield:  Tr. 
Path.  Soc.  Loudon  27:128,  1876;  Cohn :  Inaug.  Diss.,  Konigsburg,  1896;  Degen : 
Inaug.  Diss.,  Greifswald,  1903 ;  Stuhlenweisenburg :  Centralbl.  f.  allg.  Path,  u. 
path.  Anat.  23:342,  1912;  Camisa :  Centralbl  f.  allg.  Path.  n.  path.  Anat.  23: 
1027,  1912;  Pisenti :  Di  una  rarissma  anomalia  della  tricuspidalis,  Paraguae, 
1888). 

In  addition  to  these  seven,  there  is  a  specimen  of  double  mitral  orifice  in  the 
Harvard  museum  and  one  in  the  McGill  museum ;  and  another  double  tricuspid 
orifice  reported  by  Gutzeit   {Arch.  f.  path.  Anat.   u.  allg.  Path.   241:355,   1923). 

In  Stuhlenweisenburg's  specimen,  and  one  of  Camisa's,  the  two  openings  are 
of  equal  size  and  are  separated  by  a  bridge  of  valve  tissue  which  furnishes  a  cusp 
to  each  of  the  orifices.  In  the  others,  the  second  opening  is  much  smaller  than 
the  other  and  is  contained  within  one  of  the  leaflets.  The  specimen  herein  reported 
is  of  this  type. 

The  double  foramen  usualh-  causes  no  symptoms  as  it  is  a  functioning  valve. 
In  four  of  the  seven  specimens  reviewed  by  Abbott,  the  valves  were  thin,  smooth 
and  competent,  while  chronic  endocarditis  was  present  in  the  other  three. 

An  unusual  traumatic  foramen  in  the  anterior  leaflet  of  the  tricuspid  valve 
is  reported  by  Lauche  (Arch.  f.  path.  Anat.  n.  allg.  Path.  241:16.  1923).  The 
patient,  a  man,  aged  24,  came  to  autopsy  with  a  clinical  diagnosis  of  cardiac 
failure  with  edema.  On  opening  the  right  side  of  the  heart,  an  oval  foramen 
0.8  cm.  in  diameter  was  found  in  the  anterior  leaflet  of  the  tricuspid  valve.  The 
edge  of  the  foramen  was  uniformly  thickened,  yellowish  white  and  somewhat 
retracted.  Chordae  tendinae  of  normal  appearance  ran  from  the  lower  edge  of 
the  opening  to  the  papillary  muscles.  From  gross  observations  an  anatomic  diag- 
nosis of  congenital  foramen  in  the  tricuspid  valve  was  made,  but  microscopic 
examination  revealed  evidence  of  old  inflammation  and  the  presence  of  scar  tissue. 
A  careful  inquiry  into  the  past  history  of  the  patient  disclosed  that  fifteen  months 
previously  he  had  received  a  stab  wound  in  the  second  or  third  intercostal  space. 
After  apparent  recovery  he  gradually  developed  symptoms  of  cardiac  failure  and 
died  after  a  few  weeks  in  the  hospital. 

The  specimen  described  in  this  report  is  similar  in  size  and  shape  to  that 
reported  by  Lauche.  A  white  man,  aged  43,  was  first  admitted  to  the  hospital 
on  Oct.  13,  1926,  complaining  of  attacks  of  dizziness,  increasing  weakness  and 
jaundice  of  two  months'  duration.  He  was  perfectly  well  previous  to  the  onset 
of  this  illness.  On  examination,  there  was  a  generalized  icteric  tinge  to  the  skin, 
and  blood  counts  showed  a  severe  anemia.  There  were  2,340,000  red  cells,  11,600 
white  cells  and  the  hemoglobin  was  29  per  cent.  There  was  bile  in  the  urine  and 
blood  in  the  stools.  A  transfusion  of  400  cc.  of  blood  was  given.  Although  the 
patient  continued  to  bleed  from  the  bowel,  the  blood  constituents  rose.  On  Dec.  4, 
1926,  an  exploratory  operation  was  performed.  A  large  distended  gallbladder 
with  multiple  adhesions  was  removed.  The  patient  improved  rapidly  after  the 
operation,  and  left  the  hospital  on  Jan.  21,  1927.  The  red  cell  count  was  then 
4.430.000,  the  hemoglobin  49  per  cent  and  the  white  cell  count  11,950.     There  were 
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no  symptoms  until  December,  1927,  when  weakness  and  loss  of  weight  reappeared. 
The  patient  reentered  the  hospital  on  Feb.  12,  1928,  with  a  pronounced  secondary 
anemia,  but  no  changes  suggestive  of  pernicious  anemia.  Two  blood  transfusions 
were  given,  but  the  patient  responded  poorly.  He  left  the  hospital  in  April,  very 
anemic,  and  returned  a  month  later,  on  a  stretcher,  in  a  semicomatose  state.  He 
was  again  given  a  transfusion,  but  died  shortly  after  the  transfusion  was  com- 
pleted. There  were  thus  no  symptoms  to  indicate  any  lesions  of  the  valves  of 
the  heart. 

The  heart,  with  2  cm.  of  aorta  attached,  weighed  345  Gm.  on  ^lay  21,  1928. 
It  was  yellowish  red,  firm  and  greasy.  The  epicardium  was  yellowish  pink,  smooth 
and  translucent.  There  was  a  layer  of  fat  over  the  entire  heart  which  was  8  mrrr. 
thick  over  the  right  auricle,  3  mm.  over  the  right  ventricle,  1  mm.  over  the  left 
ventricle  and  7  mm.  at  the  apex.  The  coronary  arteries  were  buried  in  4  mm. 
of  fat,  and  were  straight  and  patent  throughout.  The  lining  was  yellowish  pink, 
studded   with   yellow,   raised   patches   measuring   1    by  2   mm.     These   were   most 
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Tricuspid  ring  laid  open  (natural  size)  :  A,  opening  in  posterior  leaflet ;  note 
chordae  tendinae  and  tendency  toward  formation  of  leaflets ;  B,  small  foramen  in 
septal  leaflet. 


numerous  in  the  proximal  portions  of  the  vessel.     The  apex  was  made  up  entirely 
of  the  left  ventricle. 

The  lining  of  the  right  auricle  was  yellowish  pink,  smooth  and  glistening. 
The  foramen  ovale  was  closed.  The  opening  of  the  coronary  sinus  was  half  cov- 
ered by  a  thin,  semilunar  thebesian  valve.  The  wall  of  the  auricle  was  2  mm. 
thick  at  the  base  of  the  heart.  The  tricuspid  ring,  opened,  measured  14  cm.  The 
leaflets  were  thin,  smooth  and  translucent.  There  was  a  foramen  10  mm.  in 
diameter  in  the  posterior  leaflet.  A  group  of  chordae  tendinae  extended  from  its 
edges  to  a  small  papillary  muscle,  forming  the  outline  of  a  cone.  In  the  septal 
leaflet  there  was  an  opening  2  mm.  in  diameter.  The  lining  of  the  right  ventricle 
was  yellowish  pink,  smooth  and  glistening.  Shining  through  it,  the  myocardium 
was  pale  yellowish  red,  with  lighter,  more  opaque  yellow  stripes.  These  changes 
were  seen  better  in  the  left  ventricle,  but  occurred  most  markedly  in  the  papillary 
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muscles  of  both  ventricles.  The  surfaces  made  by  cutting  were  pale  yellowish 
red,  and  the  opaque  yellow  streaks  were  best  seen  near  the  endocardial  surface. 
The  lining  of  the  left  auricle  was  similar  to  that  of  the  right.  The  wall  was 
1.5  mm.  thick  at  the  base  of  the  heart.  The  mitral  ring,  laid  open,  was  11  cm.; 
part  of  it  has  been  cut  away.  The  leaflets  were  yellowish  pink,  twice  the  normal 
thickness  and  roughened  by  fibrous  tissue,  covered  with  smooth  endothelium,  and 
b}-  slightly  raised,  opaque  j'ellow  patches,  some  of  which  were  3  b}'  2  mm.  in 
diameter.  The  ventricular  cavity  measured  10  cm.  from  apex  to  pulmonic  ring. 
The  pulmonic  ring,  opened,  measured  10  cm.  The  leaflets  were  thin,  smooth  and 
translucent.  As  the  heart  had  been  opened  previously  the  water  test  could  not 
be  applied.  The  lining  of  the  left  ventricle  was  similar  to  that  of  the  right.  The 
streaked  appearance  was  more  marked  than  in  the  right  ventricle.  The  outer 
wall  was  8  mm.  thick  at  the  apex,  15  mm.  midway  between  apex  and  base  of 
heart,  and  20  mm.  at  the  base.  The  septal  wall  was  15  mm.  thick  at  the  apex, 
10  mm.  midway  between  apex  and  base,  and  8  mm.  at  the  base.  The  ventricular 
cavity  from  apex  to  aortic  ring  measured  11  cm.  The  aortic  ring,  laid  open,  was 
7.5  cm.  Part  of  it  had  been  cut  away.  The  leaflets  were  thin,  smooth  and  trans- 
lucent. The  lining  of  the  aorta  was  yellowish  pink,  studded  with  slightly  raised 
opaque  yellow  patches,   some  of  which  measured  4  b}^  5  cm. 

In  the  section  of  papillary  muscle  stained  with  sudan  III,  90  per  cent  of  the 
section  contained  red-staining  globules  arranged  in  transverse  and  longitudinal 
bands.  In  the  section  through  the  outer  wall  of  the  left  ventricle  the  same  amount 
of  red  globules  was  present,  but  the  arrangement  in  bands  is  not  so  marked.  In 
the  section  of  aorta,  similarly  stained,  about  35  per  cent  of  the  intima  contained 
red-staining  globules. 

The  anatomic  diagnosis  was :  marked  fatty  changes  of  the  myocardium,  mitral 
leaflets,  and  lining  of  the  aorta  and  coronary  vessels;  congenital  foramina  in  the 
posterior  and  septal  leaflets  of  the  tricuspid  valve,  and  slight  hypertrophy  of  the 
left  ventricle. 

DISCUSSION 

H.  G.  Wells  :  A  report  of  double  mitral  orifice  was  made  to  this  Society 
several  years  ago.  This  anomaly  was  observed  also  in  a  dog  at  about  the  same 
time. 

E.  R.  LeCouxt  :  The  hole  in  the  valve  described  was  near  the  tricuspid  ring 
and  not  at   the  margin  as  were  the   so-called  fenestrations. 

February  11,  1929.  


OX     THE     OCCURRENCE     OF    TRUE     MIXED     CARCINO- 
MATOUS    AND     SARCOMATOUS     TU:\IORS 
(SARCOCARCIXOMA) 

WITH     REPORT     OF     A      MIXKD     CARCIXO-CIIOXDROSARCOMA     OF     THE 
THYROID     OF     A     DOG 

ROBERT     MASOX 

AND 

H.    GIDEON     WELLS 

The  infrequency  with  which  malignant  tumors  present  histologic  features  indi- 
cating that  they  are  composed  of  both  carcinomatous  and  sarcomatous  elements  is 
so  striking  that  at  times  the  existence  of  true  mi.xed  sarcoma  and  carcinoma  has 
been  questioned.     As  bearing  evidence  on  the  disputed  question  as  to  the  genuine- 
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ness  of  mixed  sarcocarcinomas  there  was  reported  a  case  of  a  large  mixed  tumor 
arising  in  the  thyroid  of  a  dog.  The  tumor  consisted  of  a  mixture  of  adenocarci- 
noma with  osteoid  sarcoma.  There  were  manj-  metastases  in  the  lungs,  some 
consisting  soleh"  of  carcinoma,  some  solely  of  osteoid  sarcoma  and  some  present- 
ing a  mixture  of  both  elements.  Carcinoma  cells  could  scarcely  simulate  such 
cartilaginous  and  osteoid  structures,  and  hence  there  can  be  little  room  for  doubt- 
ing that  these  are  truly  sarcomatous  portions  of  a  mixed  tumor.  The  occurrence 
of  metastases  showing  only  carcinomatous  elements,  and  metastases  of  pure 
sarcomatous  character,  supports  further  the  assumption  that  in  the  primary 
tumor  there  were  both  carcinoma  cells  and  sarcoma  cells,  which  when  transplanted 
separately  as  metastases  continued  to  exhibit  and  demonstrate  their  individual 
characters.     (The  full  report  will  be  published  in  the  Journal  of  Cancer  Research.) 

March   11,   1929. 


SARCOMA     OF     THE     STOMACH 
GEORGE    M.     CURTIS 

AXD 

P.     A.     DELAXEY 

Primary  sarcoma  of  the  stomach  is  rare,  although  more  than  250  cases  have 
been  reported.  It  occurs  once  in  2,260  necropsies  (Hosch:  Deutsche  Ztschr.  f. 
Chir.  90:98,  1907)  and  constitutes  between  1  and  2  per  cent  of  the  malignant 
growths  of  the  stomach.  Even  higher  incidences  are  reported  (Femvick: 
Lancet  1:463,  1901).  Smithies,  however,  found  but  4  cases  in  "a  study  of  921 
operatively  and  pathologicallj-  demonstrated  instances  of  gastric  cancer"  (Cancer 
of  the  Stomach,  Philadelphia,  W.  B.  Saunders  Company,  1916).  Unlike  carci- 
noma, it  affects  the  sexes  equally  (Hesse:  Zentralbl.  f.  d.  Grcnzgeb.  d.  Med.  u. 
Chir.  15:550,  1912).  On  the  average,  the  onset  is  between  the  ages  of  44  and  45, 
and  the  greatest  frequencj-  is  between  40  and  60.  The  youngest  patient,  a  child 
aged  3^,  had  a  spindle  cell  sarcoma  (Finlayson:  Brit.  M.  J.  2:1535,  1899). 
The  first  authentic  case  was  reported  by  Virchow :  a  round  cell  endogastric 
sarcoma  of  the  pyloric  region  in  "ein  junges  Madchen"  (Die  krankhaften 
Geschwijlste,  ed.  2,  Berlin,  1864).  Recently,  several  sporadic  cases  have  been 
reported;  for  example,  Brander's  (Brit.  M.  J.  1:139.  1927),  which  was  soon 
followed  by  three  others  (Brit.  M.  J.  1:393,  632  and  845,  1928).  \\'ithout  doubt, 
a  large  number  of  similar  cases  remain  unreported.  It  is  also  probable  that  on 
careful  microscopic  study  several  cases  among  those  thought  to  be  carcinoma 
will  prove  to  be  sarcoma.  The  most  recent  case  I  have  found  is  that  of  Pember- 
ton,  an  exogastric  fibrosarcoma  of  the  pvloric  region  (Proc.  Staff  Meetinf/s  Mavo 
Clinic  4:17,  [Jan.  16],  1929). 

The  etiology  and  histogenesis  of  tliis  disease  are  obscure.  Gastric  ulcers 
have  been  unnecessarily  accused,  likewise  trauma.  There  is  evidence  however, 
of  sarcomatous  degeneration  of  benign  gastric  myomas,  as  in  von  Eiselsberg's 
case  as  studied  by  Xauwerck  (Arch.  f.  Chir.  54:568.  1897).  Other  similar  cases 
are  reported  (Konjetzny:  Ergcbn.  d.  Chir.  u.  Orthof^.  14:256,  1921).  Sarcoma 
originates  most  frequently  in  the  submucosa.  less  frequently  in  the  muscularis 
and  rarely  in  the  mucosa  or  subserosa   (Hesse). 

Grossly,  three  forms  arc  described  (Konjetzny).  The  exogastric  protrudes 
from  the  wall  of  the  stomach  in  varying  degrees ;  stalked,  broad-based  and  inter- 
mediate forms  are  described.  The  intramural  forms  are  usually  infiltrating. 
The  endogastric  forms  are  more  commonly  fungous  and  ulcerating.  Multiple 
forms  are  described. 
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The  greater  curvature,  posterior  wall,  pylorus  and  lesser  curvature  are  the 
common  locations  involved,  in  descending  order  of  frequency.  The  ostia  of  the 
stomach  are  rarely  involved  (Lofaro:  Arch.  (/en.  dc  chir.  4:8,  1909).  This  is 
of  clinical  imixDrtance  in  connccti<jn  with  the  infrequency  of  obstruction  result- 
ing from  these  neoplasms. 

Hesse  carefully  analyzed  the  microscopic  character  of  144  cases.  The  round  cell 
forms  predominate,  particularly  lymphosarcoma.  It  is  often  difficult  to  differ- 
entiate these  forms  from  one  another  and  from  regional  lymphocytic  tumors. 
There  follow  in  order  spindle  cell  sarcoma,  myosarcoma,  mixed  fibrous  and 
muscular  forms,  mixed  cell  sarcoma  and  then  rarer  varieties,  such  as  angiosarcoma. 

Metastases  are  not  so  frequent  as  with  carcinoma,  occurring  in  about  37.5 
per  cent  of  the  cases,  and  are  usually  of  the  lymph  nodes  or  liver  (Aschoflf: 
Path.  Anat.  2:735,  1923).  Myosarcoma  may  form  enormous  cystic  metastases 
in  the  liver.  In  Hosch's  case,  the  liver  weighed  10,900  Gm.  and  contained  many 
large  cysts.  Secondary  sarcoma  of  the  stomach  is  considerably  more  rare  than 
the  primary  form  (Ziesche:    Mitt.  a.  d.  Grcnsgch.  d.  Med.  n.  Chir.  20:377,  1909). 

Malignancy  of  the  stomach  is  not  always  accompanied  bj'  even  moderate 
symptoms  of  gastric  disease.  This  applies  particularly  to  certain  cases  of 
extrinsic  sarcoma,  as  in  the  case  reported.  In  this  case  there  were  practically  no 
gastro-intestinal  symptoms  during  the  disease ;  there  was,  however,  a  marked 
secondary  anemia,  and  in  the  investigation  of  its  cause  the  tumor  was  discovered 
at  fluoroscopy.  Resection  of  a  leiomyosarcoma  of  the  pyloric  region  was  followed 
by  recovery  and  a  restitution  of  the  blood. 

A  housewife,  aged  59,  came  to  the  surgical  clinic  on  June  11,  1928,  because 
of  pain  in  the  right  wrist,  subsequent  to  a  Colles'  fracture  sustained  three  months 
previously.  At  that  time  there  were  no  abdominal  symptoms.  Her  appetite  was 
good,  the  bowel  movements  were  regular  and  so  far  as  she  knew  the  stools 
were  normal.  There  was  no  abdominal  distress  or  flatulence.  There  was  no 
history  of  cancer  in  the  immediate  family;  however,  there  was  severe  tuberculosis. 
During  the  preceding  four  months,  the  patient  had  lost  about  15  pounds 
(6.8  Kg.).  Results  of  examination  of  the  chest  and  films  of  the  chest  were 
essentially  negative,  although  there  was  a  history  of  an  old  asthmatic  bronchitis. 
The  urine  was  normal,  and  the  blood  pressure  was  150  systolic  and  90  diastolic. 

Owing  to  some  dyspnea  and  palpitation  which  had  become  worse  during  the 
previous  two  months,  until  it  was  noted  even  on  slight  exertion,  she  was 
referred  to  the  cardiac  clinic  for  further  study.  There  a  severe  anemia  was 
disclosed,  with  8.6  Gm.  of  hemoglobin  per  hundred  cubic  centimeter  of  blood 
and  3,320,000  erythrocytes.  The  leukocyte  count  was  6,600,  w'ith  a  slight  lympho- 
cytosis and  evident  but  moderate  poikilocytosis.  The  cause  of  the  anemia  was 
obscure. 

During  the  ensuing  month  the  patient  became  weaker,  lost  more  weight  and 
was  finally  forced  to  remain  in  bed.  Vague  symptoms  such  as  heart-burn  and 
mild  epigastric  distress  appeared,  and  her  appetite  diminished.  The  anemia 
increased,  and  there  was  marked  poikilocytosis,  anisocytosis  and  achromia.  The 
lymphocytosis  persisted  as  the  leukocyte  count  became  10,800.  Then  rather  sud- 
denly a  severe  diarrhea  began  with  nausea  and  vomiting.  The  latter  may  have 
been  due  to  medication.  She  became  so  exhausted  that  it  was  necessary  to  take 
her  into  the  hospital  on  a  stretcher. 

Again  a  severe  secondary  anemia  was  found,  tlie  cell  count  revealing:  red 
blood  cells,  2,000,000;  white  blood  cells,  9.600;  neutrophils,  68  per  cent;  lympho- 
cytes, 26  per  cent ;  reticulocytes,  6.6  per  cent,  monocytes,  4  per  cent,  basophils, 
1  per  cent,  and  eosinophils,  1  per  cent.  There  was  a  definite  variation  in  the 
size  and  shape  of  the  erythrocytes,  and  in  their  staining  qualities.  The  hemato- 
crit reading  was  22.  The  oxygen  capacity  of  the  blood  was  7.6  per  cent  by 
volume.     Both   qualitative  and   quantitative   van   den   Bergh   tests   were   negative. 
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The  fragility  test  was  normal.  An  Ewald  meal  revealed  10  degrees  of  free  acid, 
and  blood  was  found  in  both  the  gastric  content  and  the  stools.  This  led  to 
fluoroscopy  in  an  endeavor  to  determine  the  source  of  the  blood  loss.  Rather 
surprisingly  a  large  filling  defect  of  the  lesser  curvature  at  the  pj-lorus  was  found, 
with  a  palpable  mass  and  considerable  rigidity  of  the  adjacent  wall  of  the  stom- 
ach. The  peristaltic  waves  did  not  pass  through  this  area,  and  yet  the  stomach 
emptied  rapidly  and  completely.  Films  clearly  revealed  the  defect  and  sug- 
gested a  fungating  neoplasm  of  the  lesser  curvature,  above  the  pylorus,  without 
obstruction. 

Owing  to  the  motilitj^  of  the  stomach  and  the  absence  of  demonstrable 
metastases,  particularly  in  the  roentgenograms  of  the  chest,  it  was  thought  that 
the  neoplasm  was  probably  resectable,  and  operation  was  advised.  The  patient 
was  given  two  preoperative  blood  transfusions,  500  cc.  of  citrated  blood,  type 
IV,  being  used.     The  second  was  followed  by  a  rather  severe  reaction.     On  July 


Fig.  1. — The  portion  of  the  stomach  resected,  showing  the  exogastric  sarcoma. 
The  pylorus  is  at  the  left,  the  greater  curvature  is  below. 

26  the  abdomen  was  opened,  and  a  resectable  tumor  was  discovered  at  the  pylorus. 
The  tumor  was  ovoid,  about  4  inches  (10.16  cm.)  in  length,  and  was  attached 
by  a  broad  base  to  the  anterior  wall  just  below  the  lesser  curvature.  The  omen- 
tum was  firmly  attached  to  its  anterior  surface,  and  the  region  of  attachment 
was  hemorrhagic.  Xo  metastases  were  found.  Resection  was  followed  by  a 
retrocolic  Reichel-Polya  gastro-enterostomy  without  an  entero-enterostomy  between 
the  afferent  and  efferent  loops. 

Recovery  was  complicated  by  rather  severe  vomiting  for  about  a  week.  This 
was  controlled  by  continuous  gastric  aspiration  with  lavage,  Ringer's  solution  by 
hypodermoclysis  and  intravenous  dextrose.  At  the  end  of  six  weeks,  fluoroscopy 
revealed  a  normally  functioning  gastro-enterostomy.  At  the  time  of  presenta- 
tion, seven  and  one-half  months  after  the  resection,  there  was  no  evidence  of 
recurrence  or  metastases,  and  the  blood  was  essentially  normal :  hemoglobin,  18 
Gm.  per  hundred  cubic  centimeters,  and  4,400,000  erythrocytes. 

The  portion  of  the  stomach  resected  was  15  cm.  in  length  and  weighed  270 
Gm.  A  firm,  ovoid  tumor,  11  by  7.5  by  6  cm.,  projected  from  its  anterior  sur- 
face, 5  cm.  from  the  pylorus  (fig.  1).  The  base  of  this  tumor  was  broad,  5  by  6  cm., 
and  lay  1  cm.  below  the  lesser  curvature  and  6  cm.  above  the  greater  curvature. 
There  was  almost  no  stalk.    Numerous  fibrous  adhesions  appeared  on  the  posterior 
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surface  of  the  stomach.  The  veins  of  the  smoother  anterior  surface  were  distended. 
The  pyloric  opening  readily  admitted  the  index  finger.  Within  the  stomach,  the 
rugae  and  mucosa  were  normal  save  at  the  attachment  of  the  tumor.  This  irreg- 
ularly ovoid  area,  measuring  5  by  3  cm.,  was  reddened,  7  mm.  in  thickness  and 
of  a  firm  cartilaginous  consistency.  Three  ulcerated  openings  appeared  on  its 
surface  from  which  sinuses  led  to  the  central  portion  of  the  tumor. 

The  external  surface  of  the  tumor  was  covered  by  glistening  serosa  save  on 
the  anterior  surface  where  the  omentum  was  attached.  Here  were  numerous 
fibrous  adhesions  and  irregular  subserosal  hemorrhages.  The  surrounding  veins 
were  dilated.     On  palpation  the  tumor  mass  was  cystic,  and  its  wall  was  of  uneven 


Fig.  2. — High  power  of  a  characteristic   section  presenting  the  typical   tumor 
cells   in  an  area   in   which  diflferentiation   predominated. 


consistency.  When  incised,  an  irregular  central  cavity  was  disclosed,  containing 
about  15  cc.  of  fluid  blood,  blood  clots  and  necrotic  material.  The  cavity  measured 
5.5  by  2.5  by  2  cm.  Its  wall  was  lined  by  a  grayish,  blood-stained,  necrotic  material, 
and  was  formed  by  irregular  masses  of  the  tumor  substance. 

Pieces  for  microscopic  study  were  taken  from  the  junction  of  the  tumor  and 
the  stomach  wall,  the  gastric  mucosa  adjacent  to  the  tumor,  the  cyst  lining  and 
from  various  portions  of  the  tumor.  Sections  were  prepared  and  stained  with 
hematoxylin  and  eosin,  Mallory's  stain,  phosphotungstic  acid-hematoxylin,  aniline 
acid-fuchsin  with  methyl  green  or  Wright's  as  a  counterstain,  iron  hematoxylin 
and  flayer's  mucicarmine. 

The  main  portion  of  the  tumor  was  composed  of  elongated  spindle-shaped  cells 
containing  fibrils  of  various  sizes  and  having  ovoid  nuclei  with  evenly  scattered 
chromatin  and  rounded  ends  ffig.  2).  Mallory's  stain  revealed  their  noncollagenous 
character,  and  the  myoglia  fibrils  were  particularly  well  demonstrated  by  phospho- 
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tungstic  acid-hematoxylin.  Branching  fibrous  trabeculae.  definitely  collagenous, 
separated  the  tumor  into  irregular  areas  of  parallel  cells.  These  were  of  three 
general  types.  In  one  the  typical  nuclei  predominated,  mitoses  were  frequent  and 
there  was  but  little  dififerentiation.  This  area  was  characterized  by  rapid  pro- 
liferation. In  a  second  area  the  individual  cells  were  more  evident,  mitoses  were 
not  so  frequent  and  m\-oglia  fibrils  were  readily  visible  (fig.  2).  The  cells  showed 
more  definite  dift'erentiation.  The  third  areas  presented  varying  degrees  of  inter- 
gradation  between  the  first  two. 

The  cavity  of  the  tumor  was  lined  by  necrotic  tissue,  with  old  hemorrhage. 
There  was  no  epithelial  lining.  At  its  margin  the  tumor  was  invading  the  mucosa. 
Originating  within  the  muscularis,  the  groups  of  spindle-shaped  cells  had  destroyed 
the  overlying  muscularis  mucosa  and  were  extending  into  the  deeper  portion  of 
the  mucosa.  The  gastric  mucosa  adjacent  to  the  tumor  was  invaded  by  a  number 
of  leukocytes.  Parietal  cells  were  relatively  frequent.  The  interglandular  con- 
nective tissue  was  increased. 

Ribbert  objected  to  the  use  of  the  term  sarcoma  in  connection  with  neoplasms 
of  muscular  origin.  McGill's  (Intcniat.  Mouatschr.  f.  Aiiat.  u.  Physiol.  24:209, 
1907)  work,  however,  demonstrated  that  smooth  muscle  and  fibrous  connective  tissue 
originate  from  similar  mesenchymal  cells. 

The  tumor  was  a  slowly  growing  leiomyosarcoma  of  the  anterior  surface  of 
the  stomach  near  the  pylorus,  originating  within  the  muscularis  and  without 
demonstrable  metastases. 

DISCUSSION 

Frank  Smithies  :  Sarcomas  of  the  stomach  arise  in  the  ulcer-bearing  por- 
tions on  either  wall,  and  their  metastasis  is  peculiar.  \\'ith  carcinoma  there  is  a 
disappearance  of  peristalsis,  but  with  sarcoma  the  peristalsis  is  maintained.  Hemor- 
rhage is  not  an  important  factor.  With  these  points  in  mind,  carcinoma  can  be 
eliminated ;  however,  cysts  and  syphilis  of  the  stomach  must  be  considered. 

March   11.   1929. 


ACUTE     YELLOW     ATROPHY     OF     THE     LIVER 

FOLLOWING     ADMIXISTRATIOX     OF 

OXYL     IODIDE 

S.     D.     AXDERSOX 

Oxyl  iodide  is  a  therapeutic  product  said  to  be  composed  of  "one  part  of 
iodine  to  five  parts  of  phenylcinchoninic  acid,  two  parts  of  the  latter  in  chemical 
union  with  one  part  of  iodine."  This  drug,  therefore,  contains  83  per  cent  of 
cincophen  and  17  per  cent  iodine.  Reports  are  found  in  the  literature  of  eight 
fatal  cases  of  toxic  jaundice  following  the  administration  of  cincophen  or  some 
of  its  derivatives.  The  patients  examined  post  mortem  died  of  acute  yellow 
atrophy  of  the  liver,  but  only  two  reports  are  reported  in  full. 

A  woman,  aged  48,  had  complained  of  stiffness,  swelling  and  soreness  of  the 
joints  of  the  fingers  of  both  hands.  Oxyl  iodide  in  doses  of  3  grains  (0.195  Gm.) 
three  times  a  day  was  prescribed  over  a  period  from  May,  1928,  until  January, 
1929.  During  this  time,  she  took  approximately  600  (3  grain)  tablets.  In  the 
latter  part  of  January,  edema  of  the  face  and  the  extremities  and  moderate  jaundice 
developed.  She  became  irrational  at  times.  The  urine  was  greatly  reduced  in 
quantity,  had  a  specific  gravity  of  1.024  and  contained  albumin  and  many  hyaline 
and  ei)ithelial  casts,  acetone  and  diacetic  acid  but  no  sugar.  The  blocxl  showed : 
red  blood  cells,  3,600,000 ;  hemoglobin.  62  per  cent  and  leukocytes.  9.200. 
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A  postmortem  examination  was  made  twelve  hours  after  death  and  revealed 
acute  j'ellow  atrophy  of  the  liver,  ascites,  edema  of  the  lungs,  generalized  edema 
of  the  subcutaneous  tissues,  and  petechial  hemorrhages   in  all  of  the  viscera. 

The  liver  weighed  450  Gm.,  was  flabby,  its  surface  irregular  and  its  color 
mottled  purplish  and  yellowish  brown.  The  surfaces  made  by  cutting  showed 
numerous  circumscribed,  raised,  yellow  areas  from  6  to  10  mm.  in  diameter,  against 
a  dark  red-brown  background.  The  kidneys  were  j-ellow-gray,  the  cortex  swollen 
and  the  cortical  markings  indistinct.  The  microscopic  examination  of  the  liver 
showed  areas  of  necrosis  and  hemorrhage  beginning  about  the  central  veins  and 
extending  for  varying  distances  into  the  lobule.  Alany  entire  lobules  and  groups 
of  adjacent  lobules  were  complete!}'  necrotic,  and  the  connective  tissue  framework 
of  the  liver  with  its  bile  ducts  was  collapsed.  The  bile  ducts,  therefore,  appeared 
numerous  and  were  separated  by  loose  connective  tissue  in  which  hemorrhage  had 
occurred.  The  kidneys  showed  cloud}-  swelling,  fatty  degeneration  and  some 
necrosis  of  the  tubular  epithelium.  There  were  no  noteworthy  changes  in  the 
other  organs  except  as  indicated  in  the  anatomic  diagnosis. 

DISCUSSION" 

R.  H.  Jaffe  :  It  would  seem  that  susceptibility  of  the  liver  must  be  some 
factor  here,  because  cincophen  derivatives  are  used  extensively  in  medicine  without 
untoward  effects.  Is  it  possible  that  some  other  cause  has  induced  the  changes 
of  the  liver? 

E.  R.  LoxG :  Have  animals  been  tested  to  see  if  the  compound  has  toxic 
properties  ? 

Edw^ix   F.   Hirsch  :      \\'ere   qualitative   or   quantitative   chemical   tests   made? 

March  11,   1929. 


RHIXOSPORIDIUM     SEEBERI     IX     A     RESIDENT     OF 
THE     UNITED     STATES  * 

MARY     C.     LIXXOLX 

AXD 

STELLA     M.     GARDNER 

On  Oct.  24,  1928.  we  received  from  Dr.  M.  C.  \'an  de  X'enter.  of 
Keokuk.  Iowa,  a  tissue  for  histologic  examination,  marked  '"tumor  of 
the  anterior  superior  portion  of  the  nasal  septum." 

Microscopic  examination  showed^ the  tissue  to  he  infected  with 
Rhinosporidhnn  secberi.  This  organism  was  unfamiliar  to  us.  hut  the 
diagnosis  was  suggested  hy  Dr.  Vida  A.  Latham  and  later  confirmed 
by  Prof.  H.  B.  Ward,  of  the  University  of  Illinois. 

This  parasite  was  first  reported  in  1900  by  Seehcr  '  from  Pnienos 
Aires.     His  patient  had  a  large  nasal  i)oly])us.  which  was  removed  witli 


*  From  the  Lincoln-Gardner  Laboratory. 

1.  Seeber,    G.   R. :     Un   nuevo   esporozoario   parasito   del    hombre   dos   casos 
cncontrados  en  polipos  nasales.  Thesis.  L'niv.  Nac.  de  Buenos  Aires.  1900. 
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a  snare,  and  much  bleeding  followed  the  operation.  He  described  the 
parasites,  which  were  numerous  in  the  connective  tissue  of  the  tumor. 
This  patient  was  a  native  of  Italy,  but  had  lived  in  the  Argentine 
Republic  since  the  age  of  3  years. 

In  1903,  O'Kinealy  -  showed  at  a  meeting  of  the  Laryngological 
Society  of  London  a  section  of  a  nasal  polyp  which  had  been  removed  in 
Calcutta  from  a  native  of  India.     IMinchin  and  Fantham  ^  studied  this 


Fig.  1. — A  portion  of  a  ripe  sporangium  showing  undeveloped  spores  at  the 
periphery  and  ripe  ones  nearer  the  center.  The  ripe  spores  contain  deeply  staining 
spherules;  X  1,000. 


material  and  described  tlie  parasite  in   1*:)05.  naming  it  RJiiuosporidinui 
kincalxi. 


2.  O'Kinealy,  F. :  Localized  Psorospermosis  of  the  Mucous  Membrane  of  the 
Septum  Nasi,  Proc.  Laryngol.  Soc.  London  10:109,  1503. 

3.  Minchin,  E.  A.,  and  Fantham,  H.  I>. :  Rhinosporidiuni  Kinealyi,  n.  g.,  a 
Xew  Sporozoon  from  the  Mucous  Membrane  of  the  .Se])tum  Xasi  of  .Man,  Quart 
J.  Micr.  Sc.  49:521,  1905. 
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A  number  of  other  cases  have  been  reported  from  India  and  from 
Ceylon  by  various  observers.  In  fact,  Wright  ^  stated  that  this  nasal 
infection  is  not  uncommon  in  Madras. 

The  greater  number  of  the  rhinosporidial  growths  reported  have 
been  from  the  nasal  cavity,  but  the  parasite  has  been  found  in  polypoid 
outgrowths  of  the  nasopharynx,  the  uvula,  the  conjunctiva,  the  ear  and 
the  penis.    The  parasite  has  not  been  found  outside  the  human  body. 


Fig.  2. — Portions  of  unripe  and  ripe  sporangia;  X  ■^^"• 


Only  one  case  has  been  reported  from  the  United  States.  In  1907, 
Wright  *  found  rhinosporidium  in  a  nasal  tumor  from  a  man  who  had 
lived  his  whole  life  near  Memphis,  Tenn. 

Ashworth  ■'  between  1917  and  1921  had  the  unusual  opportunity  of 
studying  this  parasite  in  material  from  an  Indian  medical  student,  who 


4.  Wright,  J. :  A  Xasal  Siiorozoon  Rliinosporidiuin  Kinealxi,  Xcw  \'ork 
M.  J.  86:1149,  1907. 

5.  Ashworth,  J.  H. :  On  Rhinosporidium  Secheri  (Wernicke,  1903),  with 
Special  Reference  to  Its  Sporulation  and  Affinities,  Tr.  Roy.  Soc.  Edinburgh, 
1920-1921,  vol.  53.   pt.  2,   no.   16.      Issued   separately   March   20,   1923. 
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was  under  observation  during  most  of  that  time  and  who  had  several 
operations  on  account  of  the  recurrence  of  nasal  polypi.  Ashworth 
studied  the  life  history  and  development  of  Rhinosporidiiini  seebcri  in 
all  its  stages,  and  his  account  pubhshed  in  the  "Transactions  of  the 
Roval  Societv  of  Edinburgh''  in  1923  is  a  classic.  He  placed  this 
organism  under  the  Phycomycctcs  of  the  suborder  CJiytridincoc.  which 
have  no  mycelium.  He  left  the  exact  classification  undetermined,  since 
it  is  unknown  whether  the  spores  develop  outside  the  human  body. 


Fig.     3. — Ripe     sporangia;     one     is     discliarging    spores     througli     the    pore; 
X  125. 


\\'e  are  indebted  to  Prof.  W.  H.  TaHaferro.  of  the  University  of 
Chicago,  for  the  opportunity  of  studying  some  of  Ashworth's  sHdes ; 
also  for  suggestions  about  staining  and  preparing  our  own  material. 


REPORT     OF     CASE 


The  liistory  of  the  case  in  question,  the  tissue  from  which  was  supplied  to  us 
by  Dr.  M.  C.  Van  de  Venter,  who  removed  the  nasal  tumor,  is  as  follows. 

A  man,  aged  40,  was  born  in  Carthage,  111.,  and  had  lived  there  until  he  was 
about   17,   when   he  spent  three  years  in   Chicago.     .\t   some  later  time,   he  lived 
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one  year  in  Oklahoma.  In  1925,  he  spent  nine  months  in  Florida.  He  had  never 
been  outside  the  United  States. 

Thirt}-  years  before  he  came  to  Dr.  Van  de  \  enter,  an  operation  was  per- 
formed on  the  nose,  and  at  that  time  the  septum  was  perforated.  The  patient 
had  no  further  trouble  with  the  nose  until  twenty-two  years  later.  Then  he 
commenced  to  have  a  discharge  and  occasional  bleeding. 

About  Oct.  20.  1928,  Dr.  Van  de  Venter  removed  the  tumor  which  is  described 
in  the  present  paper.  He  stated  that  the  patient  was  in  good  general  health,  that 
his  blood  gave  a  negative  Wassermann  reaction,  and  that  healing  was  rapid  after 
the  operation.  The  patient  was  seen  about  six  \yeeks  after  the  operation,  and 
there  was  no  sign  of  recurrence. 


Fig.   4. — Tile    trophic    stage   of    tiie    parasite,    showing    the    thick    wall,    many 
nutrient  granules  and  one  nucleus  with  a  large  karyosome ;  X  900. 


The  tumor  when  received  by  us  was  in  formaldehyde.  Its  gross  appearance 
was  that  of  an  ordinary  nasal  polypus  about  1  cm.  in  diameter.  We  embedded  it 
in  celloidin  and  used  Delafield's  hematoxylin  for  staining.  Later,  in  the  study 
of   cell   division   and  nuclear  structure,  we   used   Heidenhain's   iron   hematoxylin. 

The  sections  showed  an  inflammatory  polypus  rich  in  cell  elements,  such  as 
lymphocytes,  leukocytes,  plasma  cells  and  large  mononucleated  epithelial  cells. 
Dipping  into  the  polypus  were  many  invaginations  of  the  surface  epithelium,  some 
of  which  in  the  sections  had  the  appearance  of  cysts.  These  pseudocysts  were 
lined  with  columnar  and  cuboidal  cells,  while  the  surface  epithelium  was  largely 
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squamous,  but  in  some  areas  was  columnar  and  cuboidal.  A  striking  feature  of 
the  histologic  picture  was  the  infiltration  of  the  tissue  bj-  numerous  polymorpho- 
nuclear leukocytes  permeating  the  exudate  of  mucus,  spores  and  blood,  which 
often  filled  the  pseudocysts  and  spread  over  the  surface  of  the  tumor.  Venous 
sinuses  were  present  and  the  numerous  blood  vessels  were  congested.  There  was 
also  hemorrhage  as  shown  by  many  red  blood  cells  outside  the  blood  vessels. 

The  most  striking  feature  was  the  parasite,  seen  in  all  stages  of  development, 
the  trophic  stages,  the   sporangia  and  the  spores.     The  trophic  stages,  which  in 


Fig.  5. — The  trophic  form  of  the  parasite,  >hii\viiig  nuclear  changes  preparatory 
to  the  first  division  ;  X  1,500. 


appearance,  were  thick-walled  spheres  varying  in  size  from  6  to  60  microns  in 
diameter,  developed  from  the  spores,  and  through  nuclear  division  grew  into 
the  sporangia.  The  sporangia,  like  the  trophic  stages,  were  spherical,  but  were 
less  perfect  in  outline,  and  much  larger,  up  to  300  microns  in  diameter,  and  had  a 
thinner  wall  with  a  pore  opening.  They  contained  hundreds  of  spores  and,  when 
mature,  discharged  them  through  the  pore  into  the  surrounding  tissue,  or  on  the 
surface,  depending  on  their  location.  The  freed  spores  that  were  capable  of 
development  grew  into  the  trophic  stages,  and  the  cycle  continued. 

In  the  ripe  sporangium  (figs.  1  and  2).  the  spores  varied  in  appearance;  those 
at  the  periphery  looked  like  pale,  uniformly  staining  globules  about  3  microns  in 
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diameter,  wliile  those  toward  tlie  center  were  from  7  to  9  microns  in  diameter, 
their  cytoplasm  being  vacuolated  and  containing  from  2  to  16  spherules.  These 
spherules  were  so  prominent  and  stained  so  deeply  that  the  nucleus  of  the  spore 
could  hardly  be  seen.  Earlier  w'riters  thought  the  spherules  were  reproductive 
sporules,  but  Ashworth  determined  that  they  were  proteinaceous  bodies  and  not 
nuclear.  During  the  development  of  the  young  spores  into  the  fully  formed 
ones,  the  sporangium  grew  considerably  in  size,  and  was  then  the  largest  stage 
of  the  parasite  seen  in  the  tumor.  In  most  of  the  sporangia,  onh-  a  small  propor- 
tion of  the  spores  formed,  and  continued  development  to  the  ripe  stage.  Ultimately, 
the  sporangium  burst  and   its   ripe   and   undeveloped   spores  embedded  in   mucus 


Fig.  6.— The 


showing  many  nuclei,  in    v 


~tage;   X  650. 


were  discharged  into  the  surrounding  tissue  or  on  the  surface  of  the  tumor  to  be 
passed  in  the  nasal  secretion  (fig.  3).  The  compact  mass  of  spores  within  the 
sporangium  spread  over  a  much  larger  area  when  released  from  the  confining  wall 
of  the  sporangium,  so  that  one  saw  in  the  polypus  large  masses  of  spores 
embedded  in  mucus  and  intermingled  with  polymorphonuclear  leukocytes,  as  well 
as  numerous  individual  spores  scattered  among  the  tissue  cells.  Some  of  the 
pseudocysts  were  filled  with  this  mixture  of  spores,  sporules  from  broken-down 
spores,  mucus  and  leukocytes,  and  often  showed  the  collapsed  sporangium  wall. 
The  fully  formed  spores  in  the  tissue  after  their  escape  from  the  sporangium 
lost  their  spherules,  developed  a  thick  wall  and  became  transformed  into  the 
trophic  stage.  This  showed  a  single,  spherical  nearly  centric  nucleus,  with  a 
distinct  envelope  and  a  deeply  staining  spherical  karyosome.     Its  cytoplasm  con- 
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Fig.  7. — A  portion  of  a  si)oran;.;iuni,  .sliou  iiig  one  of  the  latest  nuelear  divisions, 
after  division  of  the  cytoplasm   (from  a  drawing). 
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tained  numerous  granules  of  nutrient  material,  which  increased  in  number  and 
size  with  the  growth  of  the  parasite  (fig.  4).  We  found  parasites  in  this  stage 
very  numerous  in  the  tumor,  but  examples  of  parasites  undergoing  nuclear  division 
were  found  only  after  considerable  search. 

Nuclear  division  began  when  the  parasite  was  from  about  40  to  45  microns  in 
diameter.  Ashworth  in  his  monograph  described  in  detail  twelve  nuclear  divisions, 
which  resulted  in  about  16,000  spores.  We  were  unable  to  demonstrate  in  our 
sections  the  early  nuclear  mitoses,  but  found  the  changes  in  the  nucleus  prepara- 
tory to  its  division  (fig.  5).  Our  sections  also  showed  the  stage  in  which  many 
minute  nuclei  are  in  the  resting  condition  with  the  cytoplasm  not  yet  divided  into 
cells  (fig.  6). 

Figure  7  shows  one  of  the  late  nuclear  divisions,  after  the  contents  were  divided 
into  spores.  Many  of  these  nuclei  were  in  the  dividing  state.  The  next  stage 
seen  in  our  material  was  the  sporangium  with  well  differentiated  young  spores,  and 
finally  the  ripe  sporangium  with  mature  spores   (fig.  2). 

We  are  reporting  this  case  because  of  its  rarity.  So  far  as  we  have 
been  able  to  find,  this  is  the  second  case  of  Rhinos poridium  Seehcri 
reported  in  the  United  States. 

Edwix  F.  Hirsch  :    These  lesions  resemble  those  of  coccidioidal  granuloma. 
March  11.  1929.  

CLINICAL    AND     PATHOLOGIC    ASPECTS     OF 
APPEXDICITIS 

BERNARD     PORTIS 

Appendicitis  is  the  most  frequent  of  all  pathologic  conditions  of  the  abdomen. 
The  rotation  of  the  cecum  during  embryonic  development  explains  the  various 
positions  which  the  appendix  may  assume. 

Most  of  the  135  cases  of  acute  appendicitis  were  apparently  hematogenous,  and 
about  25  were  associated  with  some  form  of  infection  of  the  upper  respiratory 
tract.  A  local  origin  from  a  small  ulceration,  however,  was  also  considered  a 
cause.  The  earliest  microscopic  changes  are  hyperplasia  of  the  lymph  follicles 
and  raising  of  the  lining  epithelium  by  a  serofibrinous  e.xudate.  Somewhat  later 
the  exudate  infiltrates  the  wall  or  enters  the  lumen.  Gangrene  and  perforation 
may  then  occur.  Resolution  is  the  most  favorable  outcome,  but  most  cases  which 
have  reached  the  suppurative  stage  rarely  subside. 

Many  of  the  i)atients  operated  on  for  acute  appendicitis  were  seen  late  after 
the  onset  and  frequently  had  been  subjected  to  drastic  purging.  In  spite  of  this, 
there  were  only  four  deaths  from  peritonitis.  The  clinical  features  were  somewhat 
dependent  on  the  age  of  the  patients.  In  young  children  the  symptoms  were 
bizarre,  while  in  older  children  the  symptoms  were  similar  to  those  of  adults. 
The  onset  w^as  never  sudden,  but  developed  to  an  acute  intensity  in  several  hours. 
In  75  per  cent  of  the  cases  the  pain  was  generalized  and  localized  only  to  the 
right  lower  quadrant  after  several  hours.  Backache  was  severe  when  the  appendix 
was  retrocecal.  Gastro-intestinal  distress  was  present  in  all  cases.  In  a  few 
it  manifested  itself  simply  by  anorexia,  while  nausea  and  vomiting  occurred  in 
77  per  cent.  Fever  was  present  usually  at  the  end  of  twenty-four  hours.  The 
leukocytes  of  the  blood  were  increased  usually  to  from  15,000  to  20,000.     There 
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were,  however,  four  patients  with  gangrene  of  the  appendix  without  leukocytosis. 
Locahzed  tenderness  was  constant,  but  rigidit}-  was  often  absent. 

Chronic  appendicitis  is  usually  not  inflammatory  but  is  produced  by  adhesions 
and  kinking  of  the  appendix  with  interference  to  the  normal  peristalsis.  The 
symptoms  may  simulate  any  of  the  chronic  inflammatory  conditions  of  the  gastro- 
intestinal or  bile  tract. 

March   11,   1929.  ■ 


SPOXTAXEOUS     CHROXIC     GLOMERULOXEPHRITIS 

IX     A     RAT 

R.     H.     JAFFE 

The  numerous  fruitless  attempts  to  produce  experimentally  a  condition  similar 
to  the  glomerulonephritis  in  man  and  the  rareness  of  the  spontaneous  occurrence 
of  such  a  condition  in  animals  warrant  the  demonstration  of  the  renal  changes  that 
were  observed  in  an  apparently  normal  rat.  The  rat  was  one  of  the  controls  used 
by  Prof.  W.  C.  Rose  of  the  chemistry  department  of  the  University  of  Illinois 
in  his  studies  on  the  eflfect  of  certain  diets  on  the  kidneys.  It  was  under  observa- 
tion for  two  hundred  and  ninety-seven  days  and  had  received  fully  adequate  food, 
permitting  rapid  growth.  At  the  end  of  the  experiment,  the  animal  was  killed, 
and  since  it  was  considered  normal  the  urine  was  not  examined.  Except  con- 
cerning the  kidneys,  autopsy  did  not  yield  any  unusual  observations.  The  weight 
of  each  kidney  was  1.2  Gm.  The  weight  of  the  heart  was  not  taken.  Examination 
of  the  blood  revealed  a  marked  increase  of  the  nonprotein  nitrogen,  which  was 
101.4  mg.  per  hundred  cubic  centimeters  as  compared  to  45  mg.  for  the  normal  rat. 

The  kidnej's,  which  were  mailed  to  me  fixed  with  formaldehyde,  were  a  light 
yellow-gray.  The  surface  to  which  the  capsule  was  adherent  showed  flat  granular 
elevations  just  visible  to  the  naked  eye  and  separated  by  shallow  depressions  of 
a  darker  gray.  On  sections  made  by  cutting,  there  was  no  dift'erence  in  color 
between  the  cortex  and  the  medulla,  both  being  of  the  same  pale  yellowish-gray  hue. 

Under  the  microscope,  there  was  great  similarity  to  the  histologic  changes  of 
chronic  glomerulonephritis  in  man.  This  similarity  involved  the  changes  of  the 
glomeruli  and  tubuli  as  well  as  those  of  the  stroma  and  the  blood  vessels.  In 
the  glomeruli,  various  stages  of  hyaline  obliteration  were  observed.  There  were 
large  glomeruli  with  distended  tufts  which  were  filled  with  swollen  and  pro- 
liferated endothelial  cells.  The  cytoplasm  of  these  cells  was  filled  with  fat  droplets. 
The  epithelium  of  Bowman's  capsule  too,  was  found  proliferated  and,  in  places, 
was  arranged  in  several  layers.  The  capsular  space  was  reduced  to  a  narrow 
slit  or  had  entirely  disappeared.  Other  glomeruli  showed  a  diffuse  hyaline  degen- 
eration of  the  wall  of  the  tufts,  the  tips  of  which  fused  with  the  thickened  capsule. 
Single  lipoid-filled  cells  were  embedded  with  the  hyaline  material.  Finally,  there 
were  glomeruli  completely  transformed   into  a  hyaline  body. 

Many  of  the  convoluted  tubuli  were  atrophic.  The  small  epithelial  colls  were 
filled  with  single  and  double  refractive  fat  droplets.  The  atrophic  areas  alternated 
with  others  in  which  the  tubuli  were  wide  and  were  lined  by  a  flat  epithelium. 
Their  lumen  contained  a  ])alc-stained  homogeneous  material.  Here  and  there 
was  a  small  cyst  with  a  basophilic  colloid-like  content.  The  collecting  tubuli  of 
the  medulla  were  dilated  and  filled  with  hyaline  casts,  wliicli.  in  the  sections  stained 
with  Sudan   III.  took  a  pale  yellowish-gray. 
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The  stroma  was  increased  especially  about  the  atrophic  tubuli.  There  were 
small  perivascular  accumulations  of  lymphocytes.  The  small  arteries,  in  particular 
the  interlobular  branches  stood  out  distinctly  because  of  the  thickness  of  the  wall. 
The  muscle  fibers  of  the  media  were  hypertrophic,  and  there  was  a  thin  layer 
of  hyaline  material  between  the  endothelium  and  the  internal  elastic  membrane. 
In  places  the  entire  wall  was  transformed  into  a  hyaline  material.  In  these  places, 
fat  stains  revealed  lipoid  deposits. 

In  its  details  as  well  as  in  the  combination  of  these  details  the  kidney  of  this 
rat  was  an  exact  duplicate  of  a  human  secondary  contracted  kidney.     There  was 
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Spontaneous  chronic  glomerulonephritis  in  a  rat.  Xote  the  various  stages  of 
hyaline  obliteration  of  the  glomeruli,  the  atrophic  and  distended  tubuli  contorti 
and  the  hyaline  casts  in  the  latter.  There  are  two  small  cysts  near  the  left  edge. 
Stained  with  hemato.xylin  and  eosin;    X    100. 


the  hyaline  obliteration  of  the  glomeruli  on  an  inflammatory  basis,  the  complicating 
lipoid  nephrosis  and  the  arteriosclerosis.  The  change  was  entirely  different  from 
what  frequently  is  described  as  an  experimental  nephritis  and  which  is  but  the 
result  of  a  severe  degenerative  process  of  the  tubular  epithelium,  a  chronic 
nephrosis.  It  is  also  different  from  the  spontaneous  renal  lesions  often  encountered, 
especially  in  dogs  and  rabbits,  which  are  interstitial  inflammatory  processes  from 
ascending  urinary  infections  or  from  metastatic  embolic  processes. 
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DISCUSSIOX 


H.  G.  Wells  :  A  number  of  the  mice  in  }^Iiss  Sh'e's  collection  had  glomerulo- 
nephritis associated  with  an  enlarged  heart  and  hydrothorax.  Crescent-shaped 
h}-perplasias  of  the  cells  lining  Bowman's  capsule  were  never  observed. 

April  8,  1929.  __^^_ 


THORACIC     XEUROBLASTOMA 
GEORGE     RUKSTIXAT 

AND 

H.     D.     COUXTRYMAX 

A  colored  girl,  aged  3  years,  became  unable  to  walk  following  intermittent 
attacks  of  "cold  and  fever"  for  four  months.  She  had  characteristic  evidences  of 
consolidation  in  the  right  lung  and  in  addition  accentuated  right  patellar  and  achilles 
reflexes,  right  patellar  and  ankle  clonus  and  a  bilateral  Babinski  sign.  X-ray 
plates  disclosed  a  neoplasm  in  the  right  lung  field  extending  across  the  midline 
downward  to  the  level  of  the  eighth  rib  peripheral!}'  and  medially  to  the  cardio- 
diaphragmatic  angle.  The  essential  items  of  the  anatomic  diagnosis  were :  primary 
mediastinal  neurocytoma  with  hemorrhage ;  tumor  erosion  of  the  second  and  third 
thoracic  vertebrae,  and  marked  compression  atelectasis  of  the  right  lung.  The 
tumor,  13  by  10  by  6  cm.,  was  attached  to  the  apex  of  the  right  lung  and  right 
side  of  the  mediastinum.  Its  rough  fibrous  capsule  was  from  1  to  2  mm.  thick, 
dull  gray  and  speckled  occasionally  with  pin-point  yellow  dots  of  fat.  The  surface 
of  the  tumor,  particularly  posteriorly,  was  irregular  from  nodules  from  1.5  to 
4  cm.  in  diameter ;  about  half  of  these  were  soft,  the  rest  firm.  On  broad  surfaces 
made  by  cutting,  the  upper  one  third  of  the  mass  consisted  of  firm  grayish-pink 
tissue  dotted  irregularly,  about  5  per  cent  by  pin-point  yellow  specks.  In  some 
places  this  gray  tissue  was  arranged  in  longitudinal  and  interlacing  fine  bundles ; 
in  others  it  formed  compartments  from  2  to  10  mm.  in  diameter,  filled  with  friable 
yellow  masses.  The  arrangement  resembled  most  a  sponge  into  the  pores  of  which 
sawdust  had  been  packed.  Sections  of  the  tumor  were  stained  with  hematoxylin 
and  eosin,  phosphotungstic  acid  hematoxylin,  sudan  III  and  by  the  special  methods 
of  Weigert-Pal  and  Bielschowsky.  The  tumor  capsule  was  heavily  cellular  with 
fibroblasts  and,  generally  slightl}-  infiltrated  with  small  lymphocj-tes.  Where  it 
bordered  on  the  spongj-  portions  of  the  tumor  it  was  invaded  in  irregular  serrations 
by  clumps  of  small  round  to  oval  cells  only  slightly  larger  than  a  small  lymphocyte 
with  a  hyperchromatic  nucleus  and  a  peripheral  rim  of  cytoplasm  only  about  one- 
fifteenth  the  diameter  of  the  nucleus.  Occasional!}-,  these  cells  were  in  cords  from 
five  to  six  cells  wide,  but  more  often  they  appeared  in  medullary  masses.  Occa- 
sionally, there  were  annular  arrangements  of  these  cells  and  from  seven  to  twelve 
encircled  a  finely  speckled  mass.  These  were  regarded  as  rosets.  More  centrally 
in  the  tumor  the  small  cells  gave  way  to  a  delicately  fibrillar  structure  enclosing 
purple  hyperchromatic  masses  in  places  of  which  were  hints  of  necrotic  cell  bodies. 
These  masses  represented  the  yellow  flecks  noted  grossly.  With  Weigert-Pal 
stains  huge  tangles  of  neurofibrils  appeared  between  the  small  type  of  cells  and 
definite  processes  were  discernible  on  large  ganglion  cells  which  occurred  in 
definite  clumps  near  the  softer  parts  of  the  tumor.  Masses  of  neuroblasts  were 
evident  in  the  peribronchial  lymphatics.  The  tumor  herein  reported  was  believed 
to  be  uncommon  and  represented  a  combination  of  a  ganglioneuroma  and  a 
neuroblastoma. 
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DISCUSSION 

Percival  Bailey  :  Three  distinct  types  of  sympathetic  tumors  may  be  dis- 
tinguished, usually  called  chromaffin  tumors,  ganglioneuroma  and  neuroblastoma. 
I  object  to  the  last  term.  The  implication  is  that  the  neoplastic  cells  are  neuro- 
blasts. This  implication  is  based  largely  on  negative  evidence ;  the  fibrillary 
material  does  not  stain  with  aniline-blue  nor  with  phosphotungstic  acid  hematoxylin ; 
being  neither  collagen  nor  neuroglia  it  must  be  nervous  fibers.  The  conclusion 
does  not  follow  even  though  aniline-blue  stained  all  the  mesodermal  fibrillae  and 
hematoxylin  all  the  neuroglia.  The  only  positive  evidence  is  based  on  the  results 
of  Bielschowsky's  method,  which  is  notoriously  unspecific.  Herxheimer's  illus- 
trations show  fibrils  which  are  much  more  characteristic  of  reticulin  than  of  nervous 
fibers.  The  structure  of  the  more  differentiated  tumors,  the  ganglioneuromas,  shows 
that  the  neoplastic  cells  are  multipotential  and  may  form  nervous  cells,  neurino- 
matous  cells  or  chromaffin  cells.  It  seems  better  to  employ  a  noncomittal  term 
such  as   sympathicoblastoma  for  the  undifferentiated  tumors. 

H.  G.  Wells  :  I  have  recently  seen  a  mediastinal  tumor  in  a  child,  producing 
pressure  on  the  right  side  of  the  trachea.    Histologically,  it  is  a  ganglion  cell  tumor. 

April  8.   1929.  


HEMANGIOMA     OF     BOXE 
PAUL    C.    BUCY 

A  pathologic  stud}-  of  seven  cases  of  hemangioma  of  the  bone  and  a  review 
of  the  literature  were  presented.  Hemangioma  of  the  bone  is  a  rare  clinical 
entity;  only  thirty-nine  clinical  cases  are  known.  Of  these,  thirteen  were  located 
in  the  skull,  twelve  in  the  vertebrae  and  the  remaining  fourteen  in  various  other 
bones  of  the  body.  Pathologically,  hemangioma  of  the  vertebrae  is  common,  having 
been  demonstrated  by  Topfer  in  more  than  11  per  cent  of  all  bodies  examined. 
However,  these  growths  rarely  produce  symptoms.  Hemangioma  of  the  bone  is 
more  prevalent  in  females  than  in  males  at  a  ratio  of  about  55 :  45.  and  is  more 
commonly  found  during  the  fourth  and  fifth  decades.  Multiple  lesions  involving 
other  bones  or  soft  tissues  are  frequent. 

The  material  presented  confirmed  Hitzrot's  statement  that  hemangiomas  of 
the  long  bones  occur  near  the  epiphyseal  line.  Grossly,  the  lesions  presented  a 
swelling  of  the  involved  bone  covered  by  intact  periosteum.  The  tumors  were  of 
bony  hardness  and  on  section  were  seen  to  be  traversed  by  numerous  bony  trabeculae 
between  which  the  vascular  tissue  could  be  seen.  Cystic  forms  have  been  reported. 
Microscopically,  the  series  included  six  cavernous  hemangiomas  and  a  capillary 
hemangioma  of  the  ulna.  The  difference  was  onh'  one  of  size  of  the  vascular 
channels.  In  the  cavernous  hemangiomas  the  channels  were  very  large,  while 
the  spaces  in  the  capillary  hemangiomas  were  but  little  larger  than  capillaries. 
Practically  no  endothelial  proliferation  was  seen.  The  amount  of  intervascular 
connective  tissue  varied  greatly  in  different  cases. 

Stud}'  of  the  spicules  of  bone  revealed  two  types  of  changes,  formative  and 
destructive.  The  former  were  characterized  by  the  formation  of  new  bone  by 
osteoblasts  which  could  be  seen  as  a  single  layer  of  cells  along  the  spicules  of  bone, 
and  by  the  ossification  of  fibrocartilage  which  was  particularly  interesting  on  the 
surface  of  the  laminae  in  the  case  of  hemangioma  of  the  vertebrae.  Destructive 
changes  were  seen  in  the  numerous  necrotic  pieces  of  bone  present  and  in  the 
erosion  of  the  bone  by  numerous  multinucleated  giant  cell  osteoclasts. 

Several  lantern  slides  illustrating  the  various  histologic  characteristics  were 
shown. 

The  complete  report  is  published  in  Am.  J.  Path.  5:381    (July)    1929. 

April  8,  1929. 
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CELLULAR     CHAXGES     OF     THE     ARACHXOID     IX 
LEPTOMEXIXGITIS 

THEODORE     T.     STOXE 

Eleven  cases  of  leptomeningitis  were  studied :  three  meningococcic,  six  tuber- 
culous and  two  sj-philitic.  In  the  epidemic  meningococcic  and  purulent  types, 
study  of  the  arachnoid  revealed  the  presence  of  large,  circular  or  oval  cells  which 
appeared  attached  to  the  inner  surface  of  the  arachnoid  membrane.  These  cells 
contained  an  eccentrically  placed  nucleus  with  cytoplasm-containing  substances 
that  stained  black  with  osmic  acid  and  in  many  instances  contained  structures 
resembling  cocci.  In  other  parts  of  sections  in  these  types  evidence  of  arachnoid 
cluster  formation  could  be  made  out.  ^lany  parts  of  the  arachnoid  were  devoid 
of  cells.  In  the  latter  instances,  the  subarachnoid  space  contained  large  cells 
with  eccentric  nuclei  and  reticulated  cytoplasm.  The  latter  was  made  up  of 
inert  bodies,  fat  globules,  organisms  and  blood  cells. 

In  tuberculous  and  syphilitic  leptomeningitis  no  such  relationship  existed  between 
the  arachnoid  membrane  and  the  subarachnoid  space.  In  early  acute  cases  of 
leptomeningitis  in  man,  the  cells  lining  the  arachnoid  and  trabeculae  may  become 
macrophages. 

April  8.  1929. 


RETROPERITOXEAL     CYSTS 
W.     H.     DROEGEMUELLER.     Jr. 

The  first  reported  case  of  a  retroperitoneal  cj'st  was  probably  that  described 
by  the  Florentine  anatomist,  Benivieni,  in  1507  (De  abditis  nonnullis  ac  merandis 
moborum.  et  sanationum  cousis,  Florence.  1507).  The  first  comprehensive  resume 
of  the  subject  was  published  by  Hahn  in  1887  (Berl.  klin.  Wchnschr.,  1887,  p.  408). 
Five  years  later  Braquehaye  (Arch.  gen.  de  med.,  1892,  vol  2)  divided  the  history 
of  retroperitoneal  cysts  into  three  periods:  (1)  the  "anatomical  period"  from  the 
time  of  Benivieni  to  1850:  (2)  the  period  of  "surgical  interference  on  mistaken 
diagnosis"  from  1850  to  1880,  and  (3)  the  "clinical  surgical  period"  after  1880. 
In  1900.  Dowd  (Ann.  Surg.  32:515,  1900)  pointed  out  the  embryonal  origin  of 
many  of  these  cysts.  In  1907,  just  four  hundred  years  after  Benivieni's  report, 
Xiosi  (Virchows  Arch.  f.  path.  Anat.  190:217,  1907)  collected  184  cases  from 
the  literature  and  classified  them  into:  (1)  cysts  of  intestinal  origin;  (2)  mesenteric 
dermoid  cysts ;  (3)  cysts  derived  from  the  remains  of  the  urogenital  tract,  and 
(4)  a  miscellaneous  group  of  these  cysts  that  did  not  belong  to  the  three  types 
differentiated  by  him. 

The  most  satisfactory  classification  of  retroperitoneal  cysts  thus  far  presented 
is  that  of  R.  M.  Handficld-Jones  (Brit.  J.  Surg.  12:119,  1924),  which  is  as  follows: 
cysts  arising  from  cell  inclusions  such  as  dermoid  cysts ;  parasitic  cysts ;  traumatic 
blood  cysts ;  cysts  developing  in  fully  formed  organs,  as  the  retention  cysts  of  the 
kidney  and  pancreas ;  lymphatic  cysts,  and  cysts  of  urogenital  origin. 

To  this  list  is  added  a  further  group  differentiated  by  A.  Stoney  (Brit.  J. 
Surg.  12:789,  1925)  ;  namely,  cysts  associated  with  the  mesocolon,  which  are 
apparently  retroperitoneal   in  position. 

Retroperitoneal  parasitic,  blood  and  dermoid  cysts  and  cysts  attached  to  adult 
organs,  each  have  outstanding  characteristics  that  make  their  classification  certain. 
The  differentiation  of  cysts  of  urogenital,  lymphatic  and  mcsocolic  origin,  how- 
ever, is  a  much  more  difficult  problem,  for  grossly,  and  in  many  respects  micro- 
scopically, these  cysts  have  essentially  the  same  characteristics. 
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L}-mphatic  cysts  are  of  comparatively  small  size  and  are  of  two  types :  chylous 
and  serous.  The  former  is  recognized  by  the  character  of  its  contents  and  develops 
in  the  lymphatics  which  receive  lymph  from  the  intestines.  The  serous  lymphatic 
cysts  that  are  small  are  probably  derived  from  simple  dilatation  of  the  lymphatics. 
It  has  been  suggested  that  the  larger  cysts  arise  from  anomalies  in  the  primitive 
retroperitoneal  lymph  sac. 

The  pronephros,  mesonephros  and  metanephros  form  the  embryonic  urogenital 
system,  which  undergoes  a  series  of  complex  changes  in  growth  and  regression  in 
the  retroperitoneal  tissues.  In  the  development  of  the  urogenital  system  there  is 
opportunity  for  delay  or  failure  in  the  normal  degeneration  of  some  tubular 
structure  which  may  thus  be  a  source  of  cyst  formation.  The  tubules  of  the 
mesonephros  have  been  observed  long  after  they  normally  degenerate.  These 
urogenital  cysts  have  a  dense  fibrous  wall,  are  usually  monolocular,  contain  a  clear 
serous  fluid  and  are  lined  with  a  low  columnar  epithelium. 

Mesocolic  cysts  may  develop  either  in  the  mesocolon  or  between  the  mesocolon 
and  the  posterior  celomic  wall. 

Following  the  elongation  and  contra-clockwise  rotation  of  the  developing  gastro- 
intestinal tract  in  early  fetal  life,  the  peritoneum  covering  the  posterior  abdominal 
wall  and  the  mesocolon  normally  blend.  When  fusion  is  imperfect  the  large 
intestine  becomes  provided  with  a  mesentery ;  when  fusion  occurs  at  the  periphery 
but  not  over  the  whole  surface,  small  spaces  are  left  in  which  fluid  may  accumulate 
to  form  cysts.  Such  a  cyst  would  be  situated  anterior  to  the  retroperitoneal 
structures  and  have  a  lining  of  mesothelium. 

The  other  type  of  cyst  that  develops  within  the  mesocolon,  according  to  the 
classification  of  some  authors  is  a  true  mesenteric  cj'st,  that  is,  one  definitely 
located  within  the  mesentery.  These  cysts  arise  from  embryonic  intestinal  diver- 
ticula that  have  been  observed  in  the  development  of  the  embryo.  Their  walls 
are  lined  with  a  columnar  epithelium  similar  to  that  lining  the  intestine  and  are 
composed  of  fibrous  tissue  and  smooth  muscle. 

The  case  here  reported  is  that  of  a  man,  aged  70,  who  entered  the  Alexian 
Brothers  Hospital  on  Feb.  17,  1929.  The  patient  was  in  a  stuporous  condition 
and  a  satisfactory  history  was  not  obtainable.  When  awake  he  held  his  hand 
on  the  left  side  of  his  abdomen,  suggesting  some  discomfort  in  that  region.  The 
patient's  daughter  said  that  for  many  years  he  had  had  a  palpable  mass  in  the 
lower  part  of  the  left  side  of  the  abdomen.  This  mass  is  said  to  have  increased 
markedl}'  in  size  during  the  last  forty-eight  hours  of  life.  Cystoscopic  examination 
revealed  a  normal  bladder.     The  patient  died  on  Feb.  20,  1929. 

The  postmortem  examination  by  Dr,  J.  P.  Simonds  revealed  the  following 
conditions:  arteriosclerosis  of  the  coronary  arteries  with  calcification;  chronic 
myocardial  fibrosis ;  brown  atrophy  of  the  heart ;  atheromatous  changes  in  the 
mitral  and  aortic  valves ;  hydropericardium ;  atheroma  of  the  aorta ;  primary 
carcinoma  of  the  bronchus  to  the  left  upper  lobe  with  invasion  and  occlusion 
of  the  pulmonary  artery  to  that  lobe ;  gangrene  of  the  upper  lobe  and  of  the 
upper  part  of  the  lower  lobe  of  the  left  lung;  healed,  calcified  tuberculosis  of 
the  right  lung ;  chronic  fibrous  pleurisy,  obliterative  on  the  left  side ;  chronic 
perihepatitis ;  perisplenitis  cartilaginea ;  chronic  pancreatitis ;  arteriosclerotic  con- 
tractions of  the  kidneys  ;  multiple  retention  cysts  of  the  right  kidney,  and  large 
left  retroperitoneal  cyst. 

This  cyst  was  in  the  left  side  of  the  abdominal  cavity,  was  ovoid,  contained 
2  liters  of  clear  yellowish  fluid  and  measured  30  cm.  in  length  by  22  cm.  in  diameter. 
The  transverse  colon  passed  along  its  upper  surface,  and  the  splenic  flexure  lay 
behind  its  upper  end.  The  descending  colon,  which  was  empty,  passed  downward 
along  the  lateral  surface  for  about  three  fourths  of  the  length  of  the  cyst,  then 
passed  over  the  cyst  to  the  right,  thence  down  and  back  to  a  position  immediate!}' 
beneath  the  inferior  surface  of  the  cyst.  The  root  of  the  mesentery  and  the 
duodenum  was  pushed  to  the  right ;  the  spleen  lay  behind  and  to  the  left,  and  the 
stomach  rested  on  the  upper  surface  of  the  cyst.     The  left  kidney  lay  well  above 
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and  slightly  behind  the  cyst  and  the  left  ureter  passed  down  the  posterior  and 
lateral  surface  of  the  cyst  to  which  it  was  adherent.  The  aorta  was  also  adherent 
to  it  and  pushed  to  the  right. 

Five  centimeters  from  the  upper  end  of  the  cyst  was  a  constriction.  Above 
this  constriction  the  cyst  bulged  slightly  and  then  tapered  to  a  thin-walled  tube. 
6  cm.  in  length,  which  turned  downward  under  the  main  cyst.  This  tubular  pro- 
longation varied  between  from  3  to  10  mm.  in  diameter,  and  lay  along  the  left 
half  of  the  front  of  the  second  and  third  lumbar  vertebrae.  Extending  from  the 
apex  of  the  cyst  downward  along  the  posterior  surface  of  the  large  cyst  was  a 
firm  yellowish-red  translucent  and  tortuous  cordlike  structure  from  about  1  to 
2  mm.  in  diameter,  resembling  a  dilated  lymphatic,  and  ended  below  in  a  some- 
what purplish  trilobed  mass,  each  lobe  measuring  approximately  7  mm.  in  diameter 
and  5  mm.  in  thickness.  When  this  cordlike  structure  and  the  trilobed  mass  were 
incised  after  fixation  in  formaldehyde,  they  were  found  to  be  filled  with  a  firmly 
coagulated  translucent  orange  colored  material. 

The  lining  of  the  tubular  prolongation  of  the  main  cyst  was  smooth  and 
consisted  of  an  incomplete  single  layer  of  flat  cells;  that  of  the  cyst  itself  was 
roughened  by  calcified  masses  and  no  definite  laj-er  of  lining  cells  was  found. 
Microscopically,  the  wall  of  the  cyst  was  composed  of  a  dense  fibrous  tissue. 

The  specific  gravity  of  the  fluid  was  1.024.  It  coagulated  on  standing  and 
became  dark  brown.  Examination  of  the  sediment  centrifugated  from  50  cc.  of 
the  fluid  showed  a  few  red  blood  corpuscles  and  leukocytes. 

The  cyst  was  probably  of  embryonic  origin.  Its  general  relations  did  not  seem 
to  correspond  with  the  urogenital  type.  If  the  cyst  arose  from  a  mesonephric 
tubule,  one  would  expect  it  to  lie  posterior  to  the  ureter  and  to  be  lined  with 
cuboidal  epithelium.  That  this  cyst  belonged  to  the  lymphatic  type  cannot  be 
definitely  excluded.  If  it  arose  from  the  portion  of  the  retroperitoneal  lymph 
sac  which  is  median  in  position,  one  would  not  expect  to  find  the  relations  of 
the  cyst  as  they  were ;  the  ureter  would  be  anterior  to  the  cyst. 

The  structure,  and  especially  the  relations  of  this  cyst,  did  correspond  with  the 
niesocolic  type.  From  its  position,  lying  at  first  medial  and  then  posterior  to  the 
descending  colon,  inferior  to  the  transverse  colon,  superior  to  the  sigmoid  and 
anterior  to  the  ureter,  it  seemed  reasonable  to  assume  that  this  cyst  developed 
in  a  sac  formed  by  the  incomplete  fusion  of  the  mesocolon  and  the  posterior 
abdominal  wall.  Hence,  I  found  a  thick  fibrous  wall  and  a  lining  of  mesothelium 
which  had  been  partly  destroyed  by  the  marked  calcification  of  its  inner  surface. 

April  8.   1929. 


THE     VALUE     OF     CULTURE     IX     THE     DL'VGXOSIS 
OF     TUBERCULOSIS 

H.    C.    SWEANY 

AXD 

MAX     EVAXOFF 

After  several  years  of  experimentation  with  culture  mediums,  we  are  able  to 
recommend  a  method  f)r  combination  of  methods  by  which  practically  all  viable 
tubercle  bacilli  can  be  grown.  The  percentage  of  positive  results  is  sligiitly  higiier 
than  that  obtained  by  animal  inoculation.  Obviously,  such  procedures  have  greater 
value  in  diagnosis  and  save  time  and  expense. 

The  growth  becomes  visible  within  two  or  three  weeks,  but  acid-fast  bacilli 
may  be  demonstrated  within  a  week  in  stained  preparations.  The  cost  of  a  culture 
diagnosis  does  not  exceed  20  cents,  while  a  fair  charge  for  diagnosis  by  animal 
inoculation  is  ?4. 
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There  are  a  few  rare  lesions  with  cuhural  results  not  comparable  to  those 
with  animal  inoculation.  In  old  fibrous  lesions  with  attenuated  bacilli  and  in  some 
primarj'  lesions  of  children,  we  have  encountered  difficulty  in  culturing  tubercle 
bacilli.  Sometimes,  we  have  failed  to  obtain  growth  when  the  material  is  over- 
grown with  spore-forming  bacilli.  Success  in  such  circumstances  depends  largely 
on  the  technic  of  treating  the  material  with  caustics. 

Summarizing  the  results  in  the  cultivation  of  human  tubercle  bacilli  from  lesions 
in  man,  we  obtained  the  best  growth  with  our  "cream"  medium  and  nearly  as 
good  with  the  "milk"  medium.  Both  were  better  than  Petroflf's  egg  and  Corper's 
potato  mediums.  With  twenty-two  lesions  of  various  types  and  stages  of  healing, 
in  which  a  diagnosis  could  not  be  made  directly,  growths  were  obtained  bj'  culture 
in  55  per  cent  and  by  animal  inoculation  in  35  per  cent.  There  is  little  doubt 
that  many  of  the  lesions  were  entirely  closed  so  that  the  true  percentage  for  viable 
tubercle  bacilli  probably  is  much  higher. 

The  germicides  of  choice  are  3  per  cent  hydrochloric  acid  and  3  per  cent  sodium 
hydroxide,  respectively,  applied  for  from  twenty  to  thirty  minutes.  While  it  is 
true  that  all  acid-fast  bacilli  may  not  be  tubercle  bacilli,  all  of  the  numerous  acid- 
fast  micro-organisms  that  we  have  grown  from  material  from  man  have  the 
pathogenicity  of  tubercle  bacilli.  It  is  safe,  therefore,  to  make  a  tentative  diag- 
nosis of  tuberculosis  by  finding  slow-growing,  cribriform,  waxy  colonies  of 
acid-fast  bacilli. 

From  bovine  tuberculous  lesions  we  have  commonly  found  acid-fast  and  semi- 
acid-fast  micro-organisms  that  do  not  have  the  usual  pathogenicity  of  this  variety 
of  tubercle  bacilli.  In  fact,  by  our  method  of  direct  culture  from  the  lesions  it 
seems  that  there  is  a  wide  variation  in  strains  of  different  lesions  which  diminish 
in  virulence  to  saprophytes.  Bacilli  of  high  virulence  seem  to  be  obtained  con- 
sistently only  after  passage  through  animals  in  which  the  associated  weak  forms 
appear  to  be  overgrown  by  the  virulent  forms.  For  this  reason,  perhaps,  our 
virulence  tests  do  not  correspond  to  those  of  Park.  Some  of  these  atypical  strains 
appear  to  regenerate  into  the  usual  forms,  while  others  are  saprophytes.  The  early 
colonies  of  bovine  tubercle  bacilli  on  our  cream  medium  sometimes  appear  soft  and 
spreading,  but  assume  the  more  crumblike  form  as  they  become  older.  Another 
striking  feature  concerning  the  bovine  type  is  that  no  growth  was  obtained  directly 
from  seventeen  lesions  on  medium  containing  fresh  glycerin,  but  organisms  in  these 
grew  on  our  cream  medium  without  glycerin.  This  feature  has  been  observed  by 
Park  and  others  with  recently  isolated  bacilli,  but  not  from  true  primary  cultures. 
The  bovine  tubercle  bacilli  gradualh'  gain  avidity  for  glycerin  when  they  are  passed 
through  guinea-pigs  and  are  cultured. 

The  tubercle  bacilli  obtained  from  three  lesions  from  hogs  simulated,  but 
were  not  identical  with,  those  obtained  from  lesions  from  fowls.  There  seems 
to  be  a  greater  variation  in  the  gross  appearance  of  the  avian  forms  than  of  the 
other  types.  The  one  diagnostic  characteristic  seems  to  be  their  ability  to  grow 
readily  on  practicalh-  all  standard  mediums  for  culturing  tubercle  bacilli.  Con- 
firmation by  the  usual  pathogenicity  tests  is  necessary. 

May  13,   1929. 


LIPOS.ARCO.MA     OF     THE     MAMMARY     GLAXD 
RICH.\RD     A.     LIFVHXDAIIL 

The  rare  occurrence  of  a  liposarcoma  of  both  mammary  glands  is  here  reported. 

An  Italian  woman,  aged  41,  four  months  after  the  delivery  of  her  fifth  child, 
noted  small  soft  masses  in  both  breasts,  which  increased  slightly  in  size  for  four 
months  before  her  admission  to  the  Cook  County  Hospital.    The  infant  was  nursing 
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when  the  patient  was  admitted,  and  no  general  symptoms  were  present.  Both 
mammae  were  removed  without  the  pectoral  muscles  or  the  axillary  lymph  nodes. 

Both  glands  were  covered  by  coarsely  wrinkled  skin  that  had  from  ten  to 
fifteen  various  sized  nodular  elevations  of  smooth  contour.  The  nipples  were 
not  retracted  and  were  without  abnormal  discharge.  In  the  tissues  were  from 
ten  to  fifteen  round  and  ovoid  masses  which  involved  three  fourths  of  the  right 
and  one  fourth  of  the  left  breast.  They  were  located  at  various  depths,  none  was 
adherent  to  the  overlying  skin  and  all  were  well  circumscribed  from  the  remaining 
yellow  and  grayish-white  mammary  tissue.  They  were  composed  of  grayish-white 
and  pale  yellowish-white,  moderately  firm  tissue,  containing  a  glairy,  colorless,  mucoid 
liquid.  There  were  small  hemorrhages  in  one  of  the  nodes  of  the  left  breast.  The 
cytoplasm  of  the  cells  in  the  nodes  contained  lipoid  droplets.  The  cells  varied 
markedly  in  size  and  shape ;  many  were  round  or  oval,  and  still  others  were  spindle- 
shaped.  The  nuclei  of  those  containing  much  lipoid  were  at  the  peripherj^  and 
were  eliptical.  Some  of  the  cells  contained  two  nuclei  and  some  were  in  mitosis. 
The  stroma  consisted  chiefly  of  a  loose  myxomatous  tissue  with  widelj^  separated 
various  sized  spindle  cells  containing  various  quantities  of  lipoid. 

The  relatively  normal  tissue  surrounding  the  tumor  masses  consisted  of  grayish- 
white  streaks  and  bands  with  interspersed  yellow  material.  These  regions  con- 
tained alveoli,  some  with  large  quantities  of  secretion.  The  ducts  near  the  tumors 
were   slightly   flattened,   and   the   intervening  stroma   was   scanty. 

The  patient  left  the  hospital ;  she  died  within  three  months  after  the  mammectomy 
from  what  seemed  clinically  to  be  metastases  of  the  lungs. 

May   13.   1929. 


THE     EARLY     AND     THE     HISTOLOGICALLY     HEALED 
END-STAGES     OF     PERIARTERITIS     NODOSA 

AAROX     ARKIX 

Periarteritis  nodosa  is  a  specific  infectious  disease  probably  caused  by  a  filtrable 
virus,  with  an  elective  affinity  for  the  arteries  of  the  body.  The  organs  most 
commonly  involved  are  the  kidneys,  heart,  liver,  muscles,  peripheral  nerves  and 
gastro-intestinal  tract.     Any  organ  or  all  may  be  affected. 

The  chief  symptoms  are  a  septic  temperature,  polyneuritis  and  polymyositis, 
hematuria  or  nephritis,  abdominal  cramplike  pains  and  progressive  emaciation. 
The  great  variability  of  the  symptoms,  pointing  to  involvement  of  various  organs, 
and  the  tendency  toward  acute  exacerbations  are  suggestive  of  periarteritis  nodosa. 

The  pathologic  changes  hitherto  described  may  be  divided  into  three  stages : 
(1)  alterative-degenerative,  (2)  acute  inflammatory  and  (3)  granulation  tissue.  In 
practically  all  published  accounts  various  stages  of  these  changes  are  recorded  in 
diff'erent  organs.     I  have  studied  five  cases  of  the  disease. 

In  one  acute  case,  the  earliest  change  was  a  pcriartcriolar  hemorrhage,  probably 
due  to  an  increa.sed  permeability  of  the  endothelium.  In  other  small  arterioles, 
there  were  edema  and  fibrinous  exudation  without  leukocytic  infiltrations.  The 
subintimal  fibrinous  or  hyaline-like  exudation  often  narrows  or  obliterates  the 
lumen  of  the  ves.sel.  The  fibrin  may  extend  through  the  intima  into  tlie  lumen 
of  the  ves.sel.  In  the  larger  arteries  the  changes  often  begin  around  tlu'  elastica 
externa.     Later,  leukocytes  appear. 

My  report  concerns  the  histologically  healed  end-stage,  or  scar  tissue  stages, 
of  periarteritis.  A  patient,  aged  26,  suffered  from  a  single  severe  illness  with 
icterus,  high  fever,  acute  nephritis  and  hematuria.  He  died  four  years  later  of 
renal    and    cardiac    insufficiency.      The    ]iostmnrtoni   examination    revealed    a   histo- 
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logically  healed  periarteritis  nodosa  affecting  all  the  organs  of  the  body  except  the 
central  nervous  system.  The  contracted  kidneys,  hepar  lobatum,  myocardial  scars, 
pancreatic  and  suprarenal  gland  atrophy  and  coronary  stenosis  were  due  to  this 
disease. 

Cardiac  insufficiency  which  fails  to  react  to  digitalis,  renal  insufficiency  with 
low  specific  gravity  and  reduced  chlorides  of  the  urine,  progressive  emaciation, 
abdominal  pain  and  hepar  lobatum  have  not  been  ascribed  to  this  disease.  Although 
the  right  and  left  coronary  arteries  were  reduced  to  one-fourth  their  normal  caliber, 
there  were  no  symptoms  of  angina  pectoris. 

The  characteristic  histologic  changes  found  were:  (1)  proliferation  of  the  intima 
with  the  new  formation  of  elastic  fibrils,  leading  to  stenosis  or  even  complete  occlu- 
sion of  the  arteries ;  (2)  extensive  destruction  of  the  media,  including  the  elastica 
interna  or  the  entire  wall  of  the  vessel,  with  aneurysmal  dilatation  and  thrombosis, 
and  subsequent  complete  organization ;  (3)  a  periarterial  healed  granulation  tissue 
mantle,  consisting  of  dense  fibrous  connective  tissue  with  capillaries  and  deposits 
of  hemosiderin ;  (4)  extensive  destruction  and  even  aneurysms  in  arteries  with 
marked  proliferation  of  the  intima ;  (5)  healed  infarct  scars  of  most  organs,  and 
(6)  marked  stenosis  of  both  coronarj-  arteries  with  destruction  of  their  walls. 

The  hepar  lobatum  and  extensive  scars  in  different  organs  (due  to  infarction 
from  arterial  occlusion)  demand  a  careful  study  of  the  arterial  changes.  Certain 
livers,  scarred  like  those  in  syphilis,  may  be  so  changed  because  of  periarteritis 
nodosa.     Elastic  tissue  stains  should  always  be  made. 

May   13,   1929. 


AX     ANALYSIS     OF     THE     NECROPSY     STATISTICS 
OF     A     SECTARIAN     HOSPITAL 

O.    T.    SCHULTZ 

For  the  purpose  of  this  presentation,  sectarian  hospitals  are  defined  as  those 
supported  in  whole  or  in  large  part  by  religious  denominations.  Christian  has 
criticized  hospitals  supported  by  Jewish  charity  because  of  their  supposed  low 
percentage  of  necropsies,  and  similar  criticism  is  directed  also  against  those  sup- 
ported by  Catholic  organizations.  The  inference  is  that  religious  prejudice  against 
necropsies  is  an  important  factor  in  the  percentage  figures  for  necropsies  of  such 
institutions. 

At  the  Jilichael  Reese  Hospital,  the  percentage  of  permission  for  necropsy, 
which  had  been  from  10  to  13  per  cent  up  to  1921,  increased  suddenly  in  1922 
to  35  per  cent  and  rose  progressively  to  56  per  cent  in  1927.  The  present  hospital 
administration  deserves  a  large  share  of  credit  for  the  suddtn  and  continuous 
increase.  The  figures  for  1926  and  1927  have  been  subjected  to  analysis  in  an 
attempt  to  determine,  if  possible,  what  factors,  including  the  element  of  religion, 
may  interfere  with  the  gaining  of  permission  for  postmortem  examinations.  For 
such  an  analysis  the  necropsy  service  of  the  Michael  Reese  Hospital  lends  itself 
well  because  :  it  is  a  general  hospital  of  557  beds ;  it  is  supported  by  the  Associated 
Jewish  Charities  of  Chicago;  it  combines  both  charity  and  private  services  (approxi- 
mately 60  per  cent  of  its  work  being  charity)  ;  it  is  open  to  reputable  physicians 
not  members  of  its  staff,  and  staff  membership  is  not  limited  exclusively  to  physi- 
cians of  Jewish  faith.  The  religious  belief  of  the  patient  is  not  a  factor  in  his 
admission  to  the  hospital.  During  1926  and  1927,  about  57  per  cent  of  the  patients 
were  Jewish,  the  proportion  being  approximately  the  same  for  both  charity  and 
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private  patients.  It  is  possible,  therefore,  to  compare  the  necropsy  percentages 
within  the  same  hospital  of  both  private  and  charity,  and  Jewish  and  non-Jewish 
patients. 

The  data  which  have  been  studied  relate  to  189  necropsies  done  in  1926,  for 
which  year  the  permission  percentage  was  45,  and  to  244  necropsies  done  in  1927, 
when  the  percentage  was  56,  a  total  of  433  necropsies  in  two  years,  which  con- 
stituted 50  per  cent  of  the  deaths. 

In  table  1,  the  data  are  arranged  according  to  services,  the  figures  for  1927 
alone  being  given  in  parentheses.  The  striking  difiference  between  the  ward  and 
the  private  services  is  apparent  at  once.     Fifty-seven  per  cent  of  all  deaths  occurred 


Table  1. — Percentages  of  Necropsies  by  Services 


Ward 

Private 

Total 

Xecrop- 
Deaths    sies 

272        200 
96          39 
94          48 
24            8 

486       295 

Per- 
cent- 
age 

74  (79) 
41  (42) 
51(55) 
33  (31) 

61  (64) 

Per- 
Xecrop-    cent- 
Deaths  sies        age 

105        47        45  (53) 

135        37        27  (30) 

108        45        42  (51) 

24          9        38  (50) 

372      138        37  (44) 

Xecrop- 
Deaths   sies 

377  •     247 

231       •  76 

202          93 

48         17 

858        433 

Per- 
cent- 
age 

66  (78) 

33  (36) 

Surgery    

Gynecology   and   obstetric. 

Total     

46  (.5.3) 
35  (38) 

50(56) 

Table  2. — Sex  (Adults) 


Ward 


Private 


Total 


Per-  Per-  Per- 
Necrop-   cent-  Necrop-  cent-  Neerop-  cent- 
Deaths       sies        age  Deaths  sies       age  Deaths  sies  age 

Female    104             43           41  137  49           36  241  92  38 

Male    85             37           44  120  36           30  205  73  36 

Total    189             80           42  257  85           33  446  165           36 


Table  3. — Private  Patients  of  Staff  and  Nonstaff  Members 


Staff   .... 
Nonstaff 

Total 


Deaths 

288 
84 

372 


Necropsies 

105 
33 

138 


Percentage 

36 
39 

37 


in  ward  patients,  but  this  number  yielded  61  per  cent  of  necropsies,  whereas  43 
per  cent  of  deaths  of  private  patients  yielded  only  37  per  cent  of  necropsies.  Also 
striking  in  this  table  is  the  high  percentage  for  pediatrics,  and  the  appreciably 
larger  proportion  of  necropsies  in  surgical  as  compared  with  medical  patients. 

To  determine  if  sex  is  a  factor,  the  figures  for  adults,  arranged  according 
to  sex,  are  given  in  table  2.  Adult  deaths  made  up  S2  per  cent  of  the  total  deaths 
in  the  hospital,  and  54  per  rent  of  the  total  adult  deaths  occurred  in  females. 
There  is  no  significant  difference  in  the  percentage  of  necropsies  in  deaths  of  adult 
male  and  female  patients. 

A  comparison  of  tlie  necropsy  percentages  in  private  patients  of  members  of 
tlic  hospital  staff  with  those  in  private  patients  of  physicians  who  are  not  members 
of  the  staff  is  given  in  table  3.     .\t  first  glance  the  {iifforenco  is  not  great  enough 
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to  be  significant  in  the  mathematical  sense,  but  it  is  actually  greater  than  the  mere 
percentage  figures  indicate,  because  11  per  cent  of  deaths  of  patients  of  staft' 
members  j'ielded  only  36  per  cent  of  necropsies,  whereas  23  per  cent  of  deaths  of 
patients  of  nonstafif  members  j-ielded  39  per  cent  in  necropsies. 

The  relation  of  religious  faith  to  necropsy  percentages,  as  given  in  table  4,  is 
of  greatest  interest.  A  significant  and  striking  difference  is  apparent  in  the  necropsy 
percentages  of  both  ward  and  private  Jewish  patients  as  compared  with  those  of 
non- Jewish    patients.      The    difference    is    even   greater    than    the    table    indicates, 

Table  4. — Religion 


Ward 


Private 


Total 


Per-  Per-  Per- 
Necrop-   cent-  Neerop-  cent-  Neerop-  cent- 
Deaths       sies        age  Deaths  sies       age  Deaths       sies  age 

Jewish     257           116           45  2:34  65           28  491           181           37 

Non-Jewish   229           179           78  138  73           53  367           252           69 

Total    486           295           61  372  138           37  858           433           50 


because  the  deaths  of  Jewish  w^ard  patients  made  up  53  per  cent  of  all  deaths 
of  ward  patients  but  furnished  only  45  per  cent  of  necropsies  in  this  group.  Sixty- 
three  per  cent  of  deaths  of  private  patients  occurred  in  those  of  Jewish  faith,  but 
permission  for  necropsy  was  obtained  in  only  28  per  cent  of  such  deaths.  Necropsy 
was  done  in  181,  or  31  per  cent,  of  a  total  of  491  deaths  of  Jewish  patients  and 
in  252,  or  69  per  cent,  of  a  total  of  367  deaths  of  non-Jewish  patients. 


May   13,   1929. 


ENDOCARDITIS    AS    A    SEOUEXXE    OF    OSTEO^IYELITIS 


RUTH     SISSOX 


Metastatic  infection  of  the  valves  of  the  heart  from  the  diseased  bone  is  occa- 
sionally referred  to  in  accounts  of  osteomyelitis  or  of  endocarditis  as  a  possibility 
(Phemister,  D.  B. :  Nelson's  Loose-Leaf  Living  Surgery.  1928,  vol.  3,  p.  715. 
Aschoff,  L. :  Pathologische  Anatomic.  Jena.  1928,  vol.  2,  p.  29.  Dyas,  F.  G. : 
Surg.  Gynec.  Obst.  7:555.  1908.  Romberg.  E. :  Lehrbuch  der  Krankheitcn  des 
Herzens  und  der  Blutgefiisse,  1925,  p.  574.  Osier,  William;  and  McCrae,  Thomas: 
Modern  Medicine,  vol.  4,  p.  466).  Some  such  references  apparently  are  due  more 
to  an  effort  to  have  nothing  left  out  of  lists  of  what  may  occur  than  to  any  definite 
information  about  this  rare  sequence.  Many  standard  works  on  surgery  do  not 
mention  the  infection  (Lexer-Bevan  :  General  Surgery,  1908.  Lewis,  D. :  Practice 
of  Surgery,  1927.  Garre,  G.,  and  Borchard,  A. :  Lehrbuch  der  Chirurgie,  1923. 
DaCosta,  J.  C. :  Alodern  Surgery,  ed.  9,  1925.  Duplay,  S.,  and  Reclus,  P. :  Traite 
de  chirurgie,  1890-1892).  I  have  been  able  to  find  only  a  few  reports,  and  these 
are  all  of  endocarditis  following  acute,  rather  than  chronic,  osteomyelitis. __  In  one 
case  reported  by  E.  Fraenkcl  and  A.  Sanger  (Untersuchungen  fiber  die  Atiologie 
der  Endocarditis,  Virchows  Arch.  f.  path.  Anat.  108:286,  1887),  the  disease  of  the 
right  tibia  of  a  boy,  aged  13  years,  was  attributed  to  Staphylococcus  aureus,  and 
only  the  front  mitral  leaflet  became  infected.  The  observations  reported  by  T. 
Kocher   and    E.    Tavel    (Chirurgische    Infcctionskrankhciten,    Basel    and    Leipzig, 
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1895,  p.  124)  occurred  in  boys,  aged  15  and  17  years.  In  the  younger,  the  osteo- 
myelitis affected  the  right  tibia  and  all  leaflets  of  the  tricuspid  valve  were  involved ; 
in  the  older  boy,  the  left  internal  malleolus  was  affected,  as  well  as  all  the 
tricuspid  and  mitral  leaflets.  In  both  patients  the  organism  was  staphylococcus. 
Much  more  recently,  W.  S.  Thayer  (Studies  on  Bacterial  [Infective]  Endocarditis, 
Johns  Hopkins  Hosp.  Rep.  22:35,  1926),  in  a  bacterial  studj^  of  endocarditis, 
referred  to  staphylococcal  valve  lesions  due  to  osteomyelitis  or  epiphysitis  in  four 
patients.     The  valves  impaired  are  not  specified. 

On  account  of  the  long  duration  of  the  illness,  the  manj-  remissions  and  for 
other  reasons  to  which  allusion  will  be  made  presently,  it  seems  likely  that  the 
aortic  endocarditis  in  the  following  case  was  metastatic  from  an  osteomyelitis. 

Clinical  History. — A  man,  aged  46,  fell  25  feet,  breaking  both  bones  of  both 
legs.  The  fractures  of  the  right  leg  healed  uneventfully,  but  seventeen  days  after 
the  accident  it  was  found  necessary  to  fix  the  fragments  of  the  left  tibia  with  ivory 
pegs.  (For  these  clinical  details  I  am  indebted  to  Dr.  C.  R.  G.  Forrester  and 
Dr.  Leroy  Kuhn  of  Chicago.)  There  was  some  fever  after  the  operation,  the 
temperature  being  101  F.  on  the  third  daj-,  with  a  gradual  drop  to  normal  on  the 
tenth  day.  A  Wassermann  test  of  the  blood  for  syphilis  gave  negative  results. 
The  patient  left  the  hospital  in  good  condition,  but  one  month  later  there  was  a 
small  wound  of  the  front  of  the  left  leg  which  still  drained. 

Six  months  after  the  first  operation,  considerable  infected  bone  was  found  with 
the  roentgen  rays  where  the  fragments  of  the  left  tibia  had  been  pegged  together, 
and  after  a  second  six  months,  there  were  three  open  draining  fistulous  passages. 
.\  sequestrum  was  removed  at  this  time,  and  the  infected  tissues  were  curetted. 
There  was  a  slight  fever  for  five  days.  The  patient  left  the  hospital  at  the  end 
of  three  weeks. 

Four  months  later  the  wound  was  still  draining  and  small  fragments  of  bone 
were  removed.  Two  months  after  this  another  sequestrum  and  one  of  the  bone 
pegs  were  removed,  and  the  curetted  cavity  was  filled  with  adipose  tissue  from 
one  buttock.  His  stay  in  the  hospital  this  time  was  six  weeks.  Two  months  later 
the  wound  was  still  draining,  and  there  was  considerable  inflammation  of  the  leg. 
For  this  condition  he  was  once  more  admitted  to  the  hospital  for  six  weeks,  where 
hot  boric  acid  fomentations  and  other  local  treatment  were  applied  which  again 
resulted  in  an  apparent  cure.  During  this  period,  he  had  a  fever  which  lasted 
about  a  week,  the  highest  rise  in  temperature  being   102.6  F. 

Another  serious  operation  was  found  necessary  three  months  later,  at  which 
time  the  front  of  the  tibia  was  chiseled  away,  and  part  of  a  bone  peg  was  removed 
with  considerable  bone  that  was  honey-combed  with  fistulous  passages.  After 
this  procedure  the  patient  remained  in  the  hospital  for  three  months.  Intermittent 
discharge  from  the  wounds  continued  for  the  next  eighteen  months,  and  four  years 
after  the  first  operation  he  became  acutely  ill  with  what  was  regarded  as  pneumonia 
and  died.  From  the  record  of  tlie  pdstmortem  examination  and  subsequent  studies, 
the  following  points  are  important : 

Xccrnl^sy  (Dr.  E.  R.  LeCount). — The  anatomic  diagnosis  was:  ulcer  of  tlie  left 
leg;  chronic  osteomyelitis  of  the  left  tibia;  large  defect  of  the  tibia;  healed  fracture 
of  the  left  tibia  and  fibula  (malunions);  bony  union  between  the  shafts  of  the  left 
tibia  and  fibula ;  hyperplasia  of  the  left  inguinal  lymph  glands ;  thromho-ulcerative 
aortic  endocarditis;  multiple  infarcts  of  the  kidneys  and  spleen;  embolic  hemor- 
rhages in  the  brain ;  acute  hemorrhagic  nephritis ;  hypertrophy  of  the  left  ventricle 
of  the  heart ;  hypostatic  hyperemia  of  both  lungs,  and  chronic  catarrhal  bronchitis. 

As  a  mass,  the  lymph  glands  of  the  left  groin  were  twice  the  size  of  those 
of  the  right.  No  gross  evidence  of  suppuration  was  found  in  them.  There  was  an 
ulcer  of  the  inside  and  ventral  surfaces  of  the  distal  third  of  the  left  leg,  which  was 
6.5  cm.   long  and   from   10  to   15  mm.   wide.     Its  distal  end  was  5  cm.  above  the 
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Fig.  1. — The  lower  end  of  the  tibia  and  fibula,  grown  together,  were  sawed 
in  a  plane  diagonally  from  in  front  back  and  out.  The  segment  of  the  malunited 
fibula  in  the  upper  left  hand  corner  has  not  been  cut  lengthwise,  a,  fibular  mal- 
union;   b,  bony  union  of  the  tibula   and   fibula;   c,  osteomyelitic  cavitv. 
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level  of  the  malleoli,  and  its  bottom  was  deep  in  a  defect  of  the  tibia.  Sixteen 
centimeters  above  the  distal  end  of  the  fibula,  the  lower  end  of  the  upper  fragment 
made  when  the  bone  was  broken  lay  on  the  outer  surface  of  the  upper  end  of  the 
lower  fragment.  This  overlapping  w-as  3.5  cm.  long,  and  the  two  fragments  were 
firmly  joined  by  compact  bone.  As  a  result  the  upper  portion  of  the  shaft  of  the 
fibula  was  completely  out  of  vertical  alinement  with  the  distal  part  (fig.  1,  a). 
Beginning  5.5  cm.  above  the  distal  end,  the  fibula  was  firmly  united  to  the  tibia 
for  4  cm.  by  compact  new  bone  slightly  more  abundant  externally  and  ventrally 
than  behind   (fig.   1,  /')■ 

The  fracture  in  the  tibia  began  about  1  or  2  cm.  distal  to  that  in  the  fibula  and 
was  healed  without  much  deformation  of  the  shaft.  The  defect  in  the  tibia  began 
2  cm.  from  the  articular  surface  for  the  talus,  was  9.5  cm.  long,  shallow  and 
indefinite  at  its  proximal  end  and  was  deep  distally  (fig.  1,  c).  The  bone  lining 
this  cavity  w-as  irregular,  with  shallow  and  deeper  small  pits,  a  fine  mosslike 
network  of  superficial  furrows  and  sharp  brittle  delicate  spicules  a  few  millimeters 
long  in  its  deepest  portion.     The  adjacent   surfaces  of  two  of  the  aortic   leaflets 


Fig.  2. — A  microscopic  preparation  uf  the  two  most  involved  aortic  valves, 
enlarged  about  4  diameters,  a,  cocci  along  the  ventricular  edge;  b,  the  common 
junction  of  the  leaflets  nearest  the  aorta. 


were  firmly  grown  together  so  that  they  had  a  common  free  edge  for  7  mm.  out 
from  their  joined  commissure.  Pink  fibrin  covered  about  one  half  of  the  ventricular 
surfaces  of  each  of  these  cusps,  and  on  the  corresponding  surface  of  the  third 
cusp,  that  from  the  sinus  where  the  front  coronary  has  its  mouth,  there  was  a 
rough  red  place  from  6  to  7  mm.  in  diameter.  Infarcts,  some  with  gray,  centers, 
occupied  about  two  thirds  of  the  surfaces  made  when  the  spleen  was  cut  in  different 
places.  The  spleen  was  12  by  9.5  by  5.3  cm.  One  infarct  in  the  right  kidney 
was  20  by  11  mm.  in  two  of  its  dimensions.  One  in  the  left  was  almost  as  large, 
and  in  this  kidney  there  was  also  a  smaller  inlarct  :  in  hotli  kidneys  there  were 
small  hemorrhages. 
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Histology. — There  were  large  masses  of  gram-positive  cocci  without  any  chain 
formation  on  the  ventricular  edge  of  the  aortic  leaflets  (fig.  2,  a)  and  smaller 
masses  in  other  focal  lesions  of  the  brain,  kidney  and  heart  muscle.  Those  in  the 
kidney  were  small,  few  and  wide  apart  in  the  central  parts  of  the  infarcts  and 
more  abundant  in  the  periphery,  especially  the  edge  toward  the  pelvis.  There 
were  also  minute  foci  (0.3  mm.  in  diameter)  deep  in  the  medullary  pyramids  where 
infarcts  were  absent.  The  focal  lesions  in  the  heart  were  widely  scattered  and 
very  small :  some  occupied  no  more  than  the  space  taken  by  seven  muscle  fibers 
cut  squarely  across  ;  other  lesions  of  the  heart  consisted  solely  of  scattered  leukocytes 
in  lesions  less  sharply  demarcated.  In  the  sections  of  the  h-mph  glands  of  the 
groin  on  the  affected  side  there  was  simply  hyperplasia.  In  the  suprarenal  glands, 
liver,  pancreas  and  other  organs  no  noteworthy  change  was  found. 

There  is  no  certainty  that  the  infection  of  the  heart  owed  its  origin  to  the 
osteomyelitis.  However,  the  frequent  attacks  of  fever,  the  number  of  operations, 
the  persistence  of  the  infection  of  the  leg,  the  absence  of  a  history  of  any  other 
illness  from  which  the  endocarditis  might  have  had  its  origin,  the  failure  to  find  any 
other  disease  in  the  body  to  which  it  might  have  been  secondary  and  finally  the 
staphylococcus  nature  of  all  of  the  lesions  are  strongly  in  favor  of  the  mode  of  death 
suggested  by  the  title  and  the  anatomic  diagnosis. 

May   13,   1929. 
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THE     XECROPSY     IX     MEDICAL     EDUCATION     AXD 

STUDY  * 

HEXRY     C.     SWEAXY 

I  wish  to  thank  30U  for  honoring  me  as  3-011  have  on  this  the  fiftieth  year  of 
the  founding  of  the  Chicago  Pathological  Society. 

Custom  dictates  an  address  on  this  occasion.  I  have  therefore  prepared  a  dis- 
course on  pathology  as  a  basic  medical  science,  the  purpose  of  which  is  to  point 
out  the  deficiencies  existing  in  our  medical  education,  resulting  from  our  relative 
lack  of  necropsy  material. 

I  shall  first  scan  a  few  centuries  of  medical  history  for  fitting  precedents.  Begin- 
ning with  the  Renaissance  period,  relatively  few  of  the  outstanding  characters  need 
be  mentioned  to  reveal  the  relationship  of  morbid  anatomy  to  the  progress  of 
medical  science.  Before  morbid  anatomy  could  be  studied,  there  had  to  be  a 
knowledge  of  normal  anatomy. 

Yesalius  (1514-1564J,  champion  of  anatomic  dissection,  boldly  departed  from 
Galenic  dogma  and  the  theories  of  his  teachers  to  carry  out  his  classic  anatomic 
studies.  Nevertheless,  he  laid  the  foundation  of  surgery  which  Pare,  his  con- 
temporary, appreciated  and  made  use  of  to  help  elevate  medicine  from  the  mediocrity 
of  the  barber. 

Enthusiasm  then  waned  gradually  until  the  appearance  of  John  Hunter  in  the 
eighteenth  century,  when  a  new  impetus  was  given  to  all  branches  of  medicine.  As 
an  experimenter  in  medical  research.  Hunter  knew  no  limitations.  His  ambition  was 
the  solution  of  the  unknown,  whether  in  man  or  animal ;  in  the  field  of  anatomy, 
physiology,  medicine  or  surgery.  However,  his  greatest  accomplishments  were  in 
surgery  and  experimental  pathology. 

Again,  on  the  continent,  at  the  end  of  the  eighteenth  century,  anatomy  and 
surgery  received  another  stimulus  as  a  result  of  the  efforts  of  Bichat  (1771-1802), 
a  protege,  student  and  friend  of  the  surgeon  Desault,  whose  chief  claim  to 
immortality  is  that  he  w-as  Bichat's  teacher. 

During  this  time,  internal  medicine  was  plodding  along  as  a  semimystic  cult, 
aided  at  first  by  the  bombastic  Paracelsus,  but  aroused  completely  by  the  immortal 
discovery  of  Harvey  in  the  early  seventeenth  century.  Tw^o  hundred  years  later 
saw  it  definitely  established  on  physiologic  principles  by  that  versatile  genius  and 
teacher,  Johannes  Miiller. 

Even  while  surgery  was  being  founded,  through  anatomic  discoveries  and 
internal  medicine  established  on  principles  of  physiology,  a  new  science  came  into 
being.  This  afterwards  became  known  as  pathology,  a  synonym  more  practical 
but  less  expressive  than  the  older  morbid  anatomy. 


*  President's  address,  read  before  the  Chicago  Pathological  .'Society,  Oct.   14, 
1929. 
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The  first  great  work  in  this  field,  entitled  "The  Seats  and  Causes  of  Disease 
Investigated  by  Anatomj-,"  by  Morgagni,  was  published  in  1761,  more  than  100 
years  after  Harvej'.  This  marked  the  true  beginning  of  pathology  in  science.  In 
the  same  year  of  Morgagni's  publication,  there  was  born  a  Scotchman,  Matthew 
Baillie,  who  published  the  first  complete  textbook  on  pathology,  and  included  case 
histories  along  with  the  autopsy  records. 

The  scene  again  shifted  to  France  where  Bayle,  Laennec  and  others  created  a 
lasting  medical  atmosphere  bj-  combining  clinical  manifestations  with  anatomic 
aberrations.  Again  utilizing  morbid  anatomy  as  a  basis,  Bright,  Addison  and 
Hodgkin  markedly  advanced  the  cause  of  medicine  in  England.  This  was  followed 
by  the  creation  of  the  \*iennese  school  by  Rokitansky,  the  pathologist,  and  Skoda, 
the  clinician,  whose  combined  influence  created  in  Vienna  one  of  the  world's  greatest 
medical  centers  and  marked  the  climax  of  gross  pathologic  study. 

Both  medicine  and  surgery  now  veered  into  this  new  field  of  morbid  anatomy 
for  advancement.  Following  the  cell  theory  of  Schleiden  and  Schwann  and  the 
discoveries  of  the  first  great  histologist,  Henle,  microscopic  pathology-  became  a 
field  for  exploitation.  This  was  ably  accomplished  by  the  incomparable  Virchow. 
Rudolph  Virchow  was  the  most  conspicuous  figure  in  the  history  of  medicine  of 
the  second  half  of  the  nineteenth  century,  the  most  successful  exponent  of  scientific 
methods  of  medical  investigation  and  research,  and  the  founder  of  modern  patholog\'. 

With  his  work,  so-called  '"dead  house"  pathology  became  and  remained  the 
single  most  important  means  of  medical  education.  It  is  the  primary  school  of 
medicine,  contributing  the  knowledge  that  furnishes  the  foundation  for  medical 
education.  By  it  the  practice  of  medicine  has  been  lifted  out  of  a  tangled  mass 
of  superstition  and  cultism  and  established  on  the  basis  of  an  exact  science. 

During  the  latter  part  of  this  brilliant  naissance,  the  Chicago  Pathological 
Society  had  its  modest  beginning,  an  outgrowth  of  the  West  Chicago  Medical 
SocietA'.  The  first  meeting  was  held  in  the  "Old  Washingtonian  Home"  May  13, 
1878,  Dr.  Norman  Bridge  presiding.    Three  years  later,  it  receive(^  its  present  name. 

Among  the  reports  of  the  society  printed  in  the  Chicago  Medical  Journal  a)id 
Recorder  of  that  time,  were  some  by  Christian  Fenger,  the  first  pathologist  at  the 
County  Hospital  and  one  of  the  first  modern  pathologists  in  America.  In  discuss- 
ing this  subject,  Hektoen  quoted  from  a  report  by  Dr.  Edward  Holmes  that  the 
first  autopsy  performed  in  this  part  of  the  country  was  done  by  Fenger.  Fenger, 
who  had  come  from  abroad,  was  implanting  in  the  minds  of  medical  men  of  this 
community  the  methods  of  the  European  schools.  In  fact,  great  pilgrimages  to 
the  European  clinics  began  shortly  after.  It  was  during  this  time  that  Belfield 
brought  back  Koch's  method  for  the  demonstration  of  tubercle  bacilli. 

In  the  early  nineties,  laboratory  methods  were  introduced  and  from  that  time 
the  reports  became  more  scientific.  The  "Society  Transactions"  were  started  in 
1894,  and  the  meetings  were  held  in  the  central  part  of  the  city. 

The  development  of  pathology  in  Chicago  proceeded  under  the  industrious 
efforts  of  Hektoen,  LeCount,  Zeit,  Klebs,  Weaver,  Herzog  and  later  Wells, 
Davis  and  many  others  who  carried  on  the  work  started  by  Fenger. 

Most  of  our  accomplishments,  however,  have  not  been  in  the  fields  that  made 
Europe  the  center  of  medical  learning.  Bacteriology,  under  Pasteur,  Klebs  and 
Koch,  drew  a  great  deal  of  interest,  while  immunology',  biochemistry  and  experi- 
mental pathology  progressed  with  great  strides  in  this  country-. 

The  pathological  institutes,  so  prominent  in  Europe,  have  not  fared  so  well. 
With  the  exception  of  LeCount's  extensive  necropsy  experience,  the  volume  of 
work  in  Chicago  is  not  to  be  compared  with  that  in  Europe.  LeCount's  work 
in  the  Cook  County  coroner's  office  was  chiefly  suitable  for  individual  study  of 
pathology.  By  no  means  do  I  wish  to  detract  from  the  unparalleled  work  in 
the  newer  sciences  in  this  country,  but  I  do  hope  to  emphasize  the  advantage 
possessed  by  men  who  have  enjoyed  an  extensive  postmortem  training  in  their 
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medical  education,  and  further  emphasize  that  such  training  here,  except  in  a  few 
institutions,  is  far  from  satisfactory. 

Despite  the  fact  that  necropsy  work  has  more  than  doubled  in  Chicago  in  the 
last  ten  years,  the  number  is  far  below  that  obtained  abroad.  The  percentages 
for  the  year  1926,  from  the  report  of  the  Institute  of  Medicine,  reveal  that  the 
necropsies  by  permission,  not  counting  the  necropsies  in  the  County  Hospital, 
represent  21.1  per  cent  of  all  deaths  in  the  respective  hospitals,  while  the  figures 
from  the  City  Health  Biilletiyi  for  the  same  period,  covering  all  deaths  in  the 
City  of  Chicago,  give  by  calculation  only  5.3  per  cent  necropsies  by  permission; 
that  is,  for  every  five  deaths  in  the  hospitals  and  every  eighteen  deaths  in  the 
city  at  large,  there  is  one  necropsy  by  permission.  The  New  York  Academy  of 
Medicine  reports  that  the  ratio  of  necropsies  done  in  hospitals  in  Europe  to  those 
in  America  is  as  62.7  per  cent  to  7.3  per  cent,  almost  9  to  1,  while  Karsner  places 
the  number  for  the  country  at  large  at  0.7  per  cent. 

Different  authors  comment  on  these  statistical  variations,  here  and  abroad,  from 
several  viewpoints.  Lack  of  interest  by  physicians  is  considered  the  most  important. 
Robertson  cited  a  medical  student  who  hoped  that  he  would  not  be  insulted  by 
being  asked  for  a  necropsy  on  his  deceased  father.  The  same  author  maintained 
that  this  feeling  is  quite  general  among  members  of  the  medical  profession.  Smith 
stated  that  the  laity  at  times  are  more  appreciative  of  necropsies  than  physicians. 
Bell,  \\'ilson  and  others  are  in  general  accord  with  these  statements. 

Pathologists  especially  should  be  willing  to  have  themselves  or  members  of 
their  families  examined  postmortem,  but  unfortunately  they  do  not  all  set  this 
precedent.  This  is  inexcusable,  and  Mills  said  that  a  conscientious  phj-sician  has 
lio  moral  right  to  ask  permission  for  that  which  he  would  not  permit  for  himself 
or  a  member  of  his  family. 

The  causes  of  this  condition  vary  with  the  reactions  of  different  physicians, 
and  may  be  grouped  into  four  divisions.  Some  do  not  feel  the  need  of  a  repetition 
of  the  pathologic  observations  on  which  they  base  their  clinical  diagnosis.  For 
this  class,  it  is  well  to  point  to  the  figures  of  Karsner  which  showed  that,  in  a 
high  class  hospital,  there  were  8  per  cent  gross  errors  with  60  per  cent  minor 
errors,  and  those  of  Cabot  who  reported  47  per  cent  of  diagnoses  partially  or 
wholly  wrong,  over  a  ten  year  period,  in  the  Massachusetts  General  Hospital ; 
also  those  of  Oertel  from  a  large  public  hospital  where  only  22.3  per  cent  of  the 
diagnoses  were  entirely  correct.  Frances  Carter  Wood  pointedly  summarized  the 
situation  in  saying  that  only  the  pathologist  realizes  how  many  patients  with 
hysteria  have  tumors  of  the  brain ;  in  how  many  cases  of  heart  disease  there  are 
■no  valvular  lesions  but  nephritis;  and  that  10  per  cent  of  all  old  people  die  of 
unsuspected  cancer. 

Another  type  of  physician  fears  exposure  of  his  ignorance.  This  class  needs 
no  comment  further  than  that  a  few  postmortem  examinations  in  their  earlier 
education  would  have  better  prepared  them. 

In  the  third  group  are  those  too  busy  or  too  mercenary  to  be  troubled  with 
postmortem  examinations.  For  their  benefit,  let  us  point  out  that  Sir  William 
Osier,  among  other  great  physicians,  cancelled  all  appointments  to  attend  necropsies 
on  his  patients. 

Finally,  a  fourth  group  are  disinterested  or  indifferent.  Here  the  pathologist 
is  chiefly  to  blame.  The  postmortem  service  can  be  sufficiently  attractive  to 
interest  any  physician  interested  in  improving  his  professional  knowledge.  The 
pathologist  should  gage  his  success  not  by  the  variety  of  material  appearing 
before  him,  but  by  the  increasing  interest  manifest  in  attendance  and  number  of 
necropsies. 

Next  to  the  apathy  of  physicians  is  the  lack  of  appreciation  on  the  part  of 
the  public.  A  difference  of  opinion  exists  regarding  the  cause  of  popular  objection 
to  postmortem  examinations.     Wilson  called   it  a  lack  of  selfish  interest  on  the 
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part  of  the  relatives  to  know  the  condition  of  the  deceased  as  well  as  the  light 
it  may  throw  on  the  condition  of  the  whole  family.  The  reports  of  the  New  York 
Academy  of  Medicine  lay  it  at  the  door  of  ignorance  of  the  value  which  this 
procedure  has  for  science  and,  therefore,  for  the  human  race.  Consequent  on  this 
there  is  a  universal  lack  of  appreciation  on  the  part  of  the  American  public. 

This  general  feeling  may  be  resolved  into  its  elementary  factors,  most  important 
of  which  is  the  "emotional."  At  the  time  of  death,  the  high  state  of  emotionalism 
in  the  family  is  not  given  consideration  by  the  physician  or  the  pathologist,  to 
whom  a  necropsy  is  only  a  perfunctory  task.  This  familial  sentimentality  is  present 
and  must  be  encountered  in  a  sympathetic  and  tactful  manner. 

To  the  emotion  of  love,  there  is  added  a  certain  amount  of  fear  that  has  been 
frequently  attributed  to  religion.  There  still  lingers  in  the  minds  of  many  people 
the  medieval  superstition  about  the  dead. 

So  far  as  religious  objection  is  concerned,  it  seems  that  this,  per  se,  has  been 
overemphasized.  This  attitude  of  fear  concerning  religion  has  no  true  foundation 
in  any  religious  code,  and  nowhere  can  such  reference  be  found.  Personally,  I 
have  always  found  cooperation  on  the  part  of  the  clergy  after  a  few  words  of 
explanation.  Bluestone,  discussing  this  subject,  insisted  that  religious  objections 
are  not  hard  to  refute.  He  cited  Father  Moulinier,  president  of  the  Catholic 
Hospital  Association  for  1926,  who  pleaded  for  necropsies  in  hospitals  and  for  the 
advantages  gained  from  them.  Although  Schultz,  Joslin,  Karsner  and  others 
reported  on  the  difficulty  of  obtaining  permission  for  necropsies  on  Jewish  patients, 
it  seems   more  logical  to  assign  the  cause   to  familial  ties  than  to  religion. 

Aside  from  the  apathy  on  the  part  of  the  physician  and  the  ignorance  and 
emotionality  of  the  public,  a  third  and  most  important  factor  is  the  undertaker. 
In  some  communities,  namely  Minneapolis  and  Cincinnati,  much  assistance  has 
been  gained  through  the  cooperation  of  the  undertakers.  Or  they  may  hinder,  as 
in  Chicago  and  Xew  York. 

Bell  of  Minneapolis  stated  that  confidence  has  been  obtained  by  the  correc- 
tion of  the  objections  and  bj'  the  education  of  the  undertakers.  Accordingly, 
embalming  schools  have  been  established  in  connection  with  the  state  university 
where  embalmers  learn  to  prepare  bodies  on  which  autopsies  have  been  done. 
Furthermore,  the  pathologists  are  careful  to  leave  the  vascular  system  suitable 
for  embalming  and  refrain  from  making  incisions  on  the  body  that  show  after 
it  is  dressed  for  burial.  This  cooperation  has  stimulated  the  undertakers  to  assist 
in  gaining  permissions  for  postmortem  examinations. 

Janeway  cited  other  complaints  by  the  undertakers,  such  as  undue  waiting  for 
bodies,  unkind  treatment  by  attendants,  undue  mutilation  by  inexperienced  men, 
delay  in  signing  death  certificates,  etc.  I  am  convinced  that  the  example  of 
Bell  and  Wooly  may  be  followed  profitably  in  Chicago.  I  am  so  deeply  concerned 
about  this  subject  that  I  feel  we  should  take  active  steps  toward  improving  the 
situation. 

No  systematic  attempt  has  been  made  to  educate  the  undertaker  to  an  apprecia- 
tion of  the  value  of  the  necropsy  to  humanity.  Some  will  not  listen,  of  course, 
but  ultimately  they  will  react  the  same  as  those  in  other  cities,  with  corresponding 
efforts  on  the  part  of  the  medical  leaders.  No  attempt  has  been  made  to  insure 
the  undertaker  against  discrimination  or  collusion.  Neither  has  any  serious 
attempt  been  made  to  teach  the  embalming  of  bodies  on  which  autopsies  have 
been  done.  In  fact  there  has  been  little  in  common  between  pathologists  and 
undertakers,  except  enmity.  Although  our  cause  is  altruistic  and  just,  such  may 
not  be  obvious  to  them,  who  are  only  business  men.  We  must  aid  in  every  way 
possible  to  terminate  a  feud  that  has  done  and  still  is  doing  so  much  injury 
to  science. 

In  recommending  a  solution  of  this  problem,  it  seems  to  me  that  there  is 
one   course  to   pursue ;    that   is.   tactful   publicity.     Education   will   do   more  than 


181 

any  one  thing.  To  improve  the  situation  such  education,  to  be  ettective,  must 
be  shown  to  benefit  the  physicians,  pubhc  leaders,  the  general  public  and 
undertakers. 

For  the  physicians  there  must  be  greater  emphasis  placed  on  the  value  of 
necropsies.  There  must  be  a  greater  effort  and  more  dignity  placed  in  this  work 
by  pathologists.  In  this  way,  pathologists  will  live  down  the  popular  impression 
that  classes  necropsies  with  anatomic  dissection.  Every  physician  should  be  taught 
to  seek  an  anatomic  instead  of  a  clinical  diagnosis  on  the  death  certificate.  Phy- 
sicians should  be  taught  how  to  approach  the  relatives  for  a  necropsy  in  a  spirit 
that  inspires  respect  and  confidence.  The  approach  must  be  sympathetic  and 
business-like.  The  advantage  for  the  sake  of  the  family  should  be  emphasized,  as 
well  as  the  benefit  to  science  and  the  human  race.  They  should  be  taught  to 
give  a  simple  report  of  the  observations  at  necropsy  to  the  relatives.  Rokitansky's 
method  of  reconstruction  of  the  medical  history  from  postmortem  observations 
would  be  entirely  fitting. 

In  addition,  plans  should  be  started  for  the  education  of  the  masses.  Such  a  cam- 
paign should  include  religious,  social,  professional  and  political  leaders.  Especially 
should  eft'orts  be  made  to  change  the  antiquated  laws  by  an  appeal  to  the  legislative 
bodies. 

We  should  emphasize  the  value  of  pobimoriem  examinations  to  our  knowledge 
of  medicine  and  the  benefits  derived  from  an  enlightened  medical  profession. 
Health  commns  in  the  daily  press,  radio  talks  and  special  articles  in  the  weekly 
and  monthly  journals  may  be  tactfully  and  opportunely  used.  Efforts  should  be 
made  to  have  an  autops}'  on  every  notable  character,  and  the  principal  observations 
given  publicity,  so  far  as  medical  ethics  permit.  Finally,  repeated  attempts  should 
be  made  to  obtain  the  highly  desirable  cooperation  of  the  undertaking  profession. 

October   14,   1930. 


THE     PHYSIOLOGIC     ROLE     OF     COPPER* 
ARTHUR    LOCKE 

AND 

E.     R.     MAIN 

An  analysis  of  the  distribution  of  copper  among  the  bacteria  has  indicated  that 
the  metal  may  be  an  essential  constituent,  concerned  with  the  vital  function  of 
activating  the  organic  molecules  which  take  part  in  cellular  respiration  and 
synthesis. 

October   14,    1930 


*  From  the  Henrv   Baird  Favill  Laboratory  of  .St.  Luke's   Hospital.  Chicago. 


VENTRAL     SYMMETRIC     HYPEROSTOSIS     OF     THE 
INNER     TABLE     OF     THE     CALVARIUM  * 

LEROY     W.     YOLTON 

Occasionally,  at  autopsy,  symmetrical  thickenings  of  the  iinier  tahle 
of  the  ventral  portion  of  the  calvarium  are  ohserved.  These  hyperostoses 


*  From  the  Norman  Bridge  Pathologic  Laboratory,  Rush  Medical  College. 
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are  more  or  less  irregular  in  contour  and  are  thickest  within  that  portion 
of  the  frontal  bones  corresponding  to  the  frontal  eminences.  The 
growths,  when  extensive,  also  involve  parts  of  the  adjacent  parietal 
bones,  but  they  characteristically  avoid  the  orbital  portion  of  the  frontal 
bone  and  also  the  sagittal  sulcus.  They  may  be  compact  in  structure 
or  contain  spongy  diploe.  The  vascular  channels  are  generally  deep 
grooves  or  occasionally  tunnels  in  the  new  bone.  The  high  proportion 
of  incidence  in  females  is  remarkable.  The  hyperostoses  are  symptom- 
less and  are  rarely  if  ever  diagnosed  during  life. 

The  literature  of  the  last  ninety  years  contains  a  number  of  refer- 
ences to  this  condition  under  various  names.  One  of  the  early  descrip- 
tions is  in  the  catalog  of  the  Musee  Dupuytren  ^  in  which  there  are 
also  three  lithographic  illustrations.  There  is  minor  mention  of  this 
type  of  hyperostosis  by  Bucknill  and  Tuke,^  Birkett,^  Clouston,*  Lewis," 
Humphrey,*'  Beadles  ^  and  Shattock.^  Of  greater  interest  are  the  con- 
tributions by  Rokitansky,^  Naito  and  Schiller, ^^  Naito.^^  Knaggs  ^"  and 
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Stewart. ^^  The  most  extensive  studies  are  those  by  Engel/*  Dressier  ^^ 
and  Greig.^°  In  these  writings  there  is  reported  a  total  of  165  instances 
of  this  abnormality  of  the  frontal  region.  In  113  of  the  cases  the 
patients  were  females  and  in  15  males.  In  V?  instances,  the  sex  was 
not  known.  Dressier  reported  that  in  1,632  autopsies,  he  found  71  of 
these  hyperostoses  or  4.35  per  cent,  64  of  which  were  in  females  and 
7  in  males.  Greig  examined  188  calvaria,  the  sexes  being  practically 
equal,  and  found  32  with  the  hyperostoses.  28  being  in  females  and  4 
in  males.  Thus,  in  one  large  series,  the  incidence  was  over  4  per  cent 
and  of  these  nearly  90  per  cent  were  in  females. 

In  the  museum  of  the  Norman  Bridge  Laboratory  of  Pathology  at 
Rush  Medical  College  there  are  four  calvaria  bearing  these  hyperostoses. 

No.  31.4-21. — This  specimen  is  a  skullcap  (fig.  1)  from  an  autopsy  performed 
by  Dr.  E.  R.  LeCount  on  the  body  of  a  white  man,  aged  64.  who  died  from  chronic 
alcoholism  and  bronchopneumonia.  It  weighs  384  Gm.  and  is  18.9  cm.  long,  13.7 
across  and  8  high.  Externally,  the  contour  is  regular,  and  the  suture  lines  are 
partly  obliterated,  the  metopic  suture  entirely  so.  Wormian  bones  are  present  in 
the  lambdoid  and  coronal  sutures.  An  eburnated  exostosis,  3  by  4  mm.,  and  raised 
O.S  mm.,  is  present  1  cm.  above  the  anterior  sawed  edge  of  the  frontal  bone  2  mm. 
to  the  right  of  the  midline.  There  are  delicate  vascular  grooves  in  the  middle  of 
either  lateral  half  of  the  frontal  bone  from  0.5  to  2  cm.  above  the  sawed  edge. 
Minute  vascular  openings  in  the  outer  table  are  associated  with  these  grooves. 

Internally,  all  suture  lines  are  obliterated,  and  the  frontal  region  is  covered  by 
a  bony  thickening.  The  edge  made  by  sawing  measures  14  mm.  at  its  thickest 
place  in  the  right  frontal  region;  in  the  left,  11  mm.  In  the  occipital  region,  it 
averages  usually  about  4  mm.  The  contour  of  the  hyperostoses  medially  is  wart- 
like with  small  knobs  and  granules  arising  abruptly.  The  lateral  portions  are  more 
regular  in  contour  and  come  down  gradually  to  the  level  of  the  rest  of  the  inner 
table  slightly  beyond  the  coronal  suture.  The  midline  is  avoided,  so  that  ventrally 
at  the  sawed  edge  there  is  a  narrow  groove  resembling  a  saw-cut,  1.5  mm.  wide, 
flanked  by  steep  sides  5  mm.  high.  At  the  surface,  the  groove  is  narrower,  1  mm., 
and  at  the  bottom  the  walls  are  slightly  undercut.  The  median  free  space  widens 
out  toward  the  bregmatic  region,  where  it  is  2.5  cm.  wide.     In  the  middle  of  this 


13.  Stewart,  R.  M. :  Localized  Cranial  Hyperostosis  in  the  Insane,  J.  Neurol. 
&  Psychopath.  8:321,  1928. 

14.  Engel,  J. :  Das  Osteophyte  an  der  inneren  Schadelflache,  Wien.  med. 
Wchnschr.  21:770,  794  and  823,  1871. 

15.  Dressier,  L. :  Ueber  die  Hyperostosen  dcs  Stirnbeins,  Beitr.  z.  path.  Anat. 
II.  z.  allg.  Path.  78:332,  1927.  This  contains  a  critical  review  of  the  literature, 
and  the  reader  is  referred  to  this  article  for  additional  references. 

16.  Greig,  D.  M. :     Intracranial  Osteophytes.  Edinliuruh  M.  J.  35:165  and  237. 
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triangular  free  space  is  the  shallow  groove  for  the  sagittal  sinus  and  beside  it 
depressions  for  the  pacchionian  bodies.  The  bregmatic  region  is  no  thinner  than 
the  nearby  portions  of  the  vault.  The  channels  for  the  middle  meningeal  vessels 
are  deep,  particularly  near  the  edge  of  the  hyperostoses,  and  in  places  they  become 
tunnels  in  the  bone. 

The  surfaces  of  the  hyperostoses  are  marked  with  elongated  pits  and  fine 
wrinkles  approximately  parallel,  but  converging  toward  a  point  in  the  midline 
about  2  cm.  above  the  ventral  sawed  edge.  However,  at  the  margins  of  the 
growths,  near  the  coronal  suture,  these  streaks  run  in  a  coronal  direction.  The 
surface  texture  is  smootli,  almost  polished. 


The  ventral  portion  of  calvarium  no.  .il.4-2l  illustrating  the  symmetrical 
hyperostoses  of  the  inner  tal)lc,  the  knoblikc  and  the  more  diffuse  portions  of  the 
growths,  their  avoidance  of  the  midline,  the  inner  lioundary  of  the  inner  table  (a) 
under  the  growths  and  the  vascular   furrows  in  the  parietal  regions. 


Wlicre  the  saw-cut  passes  tlirough  the  hyperostoses,  the  compact  outer  table  is 
from  1  to  1.5  mm.  thick.  Next  is  the  diploe,  a  zone  of  spongelike  structure,  mea- 
suring about  2  mm.  Then  comes  an  ill  defined  compact  layer  slightly  more  than 
1  mm.  thick,  evidently  representing  the  original  inner  table,  and  this  is  followed 
by  the  hyperostosis.  The  latter  is  made  up  of  a  spongy  layer  as  much  as  8  mm. 
thick,  slightly  more  porous  than  the  normal  diploe.  and  covered  by  a  thin,  hard 
layer,  less  than  1  mm.  thick,  forming  the  inner  surface.  At  the  edges  of  the 
growth,  the  imiermost  layer  fuses  with  the  inner  table  of  the  skull  by  disap- 
pearance of  tlie  spongy  layer. 
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In  the  other  three  calvaria.  concerning  which  there  are  no  records, 
there  is  not  as  much  adventitious  bone. 

No.  31.4-23.— This  skullcap  measures  18.7  by  14.1  by  8.3  cm.  and  weighs 
542  Gm.  Externally,  all  suture  lines  are  distinct  and  a  metopic  suture  is  present. 
The  skull  is  generally  thick,  and  in  the  region  of  the  vertex  it  measures  1  era. 
The  inner  portion  of  the  frontal  region  is  humpy  in  contour,  but  the  texture  of 
the  surface  is  smooth  and  hard.  On  the  sawed  edge,  the  thickest  places  measure 
12  mm.,  on  the  right,  and  10,  on  the  left.  The  occipital  region  is  about  6  mm. 
thick,  though  in  the  region  of  the  internal  occipital  protuberance  it  is  over  10  mm. 
thick.  In  the  frontal  region,  the  inner  table  is  not  traceable  under  the  hyper- 
ostosis, but  the  area  is  uniformly  spongy.  The  sagittal  region  is  thinner  than  the 
frontal  squamas. 

No.  31.4-24. — This  calvarium  has  all  suture  lines  obliterated,  except  the  coronal 
suture,  which  is  present  for  about  2.5  cm.  on  the  right  and  4  cm.  on  the  left 
between  the  superior  and  inferior  temporal  lines.  It  weighs  300  Gm.  and  mea- 
sures 18  by  14.8  by  7.6  cm.  Internally  there  is  an  increase  in  the  thickness  of  the 
frontal  squamas,  so  that  the  usual  concavity  there  is  made  nearly  flat,  though 
gently  undulating.  There  are  four  rounded  knobs  near  the  medial  border  of  the 
left  hyperostosis.  The  thickest  place  along  the  sawed  edge  on  the  left  is  13  mm. 
thick ;  on  the  right,  8  mm.  However,  on  the  right,  the  saw-cut  was  below  the  main 
part  of  the  hyperostosis.  The  midline  is  not  thickened.  The  furrows  for  the 
middle  meningeal  arteries  are  deep  and  are  converted  into  tunnels  for  short  dis- 
tances, 2  mm.  on  the  left,  1.5  on  the  right.  The  rhomboidal  bregmatic  region  is 
slightly  thicker  than  the  surrounding  region  and  this  impression  is  accentuated 
by  the  pits  for  the  arachnoid  granulations  around  it.  The  surface  of  the  hyper- 
ostoses is  smooth,  except  for  fine  striations. 

No.  31.4-25. — This  skullcap  is  18  by  13.3  by  7.8  cm.,  in  dimensions,  and  weighs 
442  Gm.  All  suture  lines  are  obliterated,  except  about  1.5  cm.  of  the  coronal 
suture  on  both  sides  between  the  temporal  lines.  The  specimen  impresses  one  as 
unusually  heavy.  The  edge  is  nowhere  very  thick,  but  the  frontal  concavities  are 
filled  with  bone,  presenting  a  wavy  surface.  The  thickest  portion  on  the  left  is 
12  mm.  thick;  on  the  right,  11  mm.  This  thickening  is  diffuse,  and  the  midline  is 
not  notably  depressed  below  the  level  of  either  side.  A  depression  for  the  main 
trunks  of  the  middle  meningeal  vessels  toward  the  bregma  separates  this  region 
from  pronounced  thickenings  of  both  parietal  bones.  These  hyperostoses  are 
irregular  in  outline  and  more  irregular  in  contour  than  the  frontal  hyperostoses. 
The  one  on  the  right  is  16  mm.  thick;  that  on  the  left,  13  mm.  Both  drop  off 
abruptly  toward  the  midline  and  vcntrally.  Elsewhere,  the  edges  slope  down 
gradually  to  the  surrounding  level.  A  space  from  2  to  3  cm.  wide  in  the  midline  is 
not  covered  by  these.  There  are  deep  grooves  and  in  places  tunnels  in  these  growths 
for  branches  of  the  middle  meningeal  vessels.  In  the  median  longitudinal  sulcus 
in  the  dorsal  half  of  the  parietal  region,  there  are  small  irregular  points  and 
scales  projecting  a  millimeter  or  so  from  the  surface.  The  longest  scale  is  10  nun. 
long  and  2  mm.  wide.  These  appear  to  be  delicately  and  superficially  adherent  to 
the  underlying  surface. 
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One  of  the  earliest  and  most  persistently  repeated  explanations  of 
the  etiology  of  these  ventral  hyperostoses  is  that  by  Rokitansky.''  He 
suggested  that  the  bone  deposit  is  compensatory  for  atrophy  of  the 
brain,  either  occurring  in  senility  or  occurring  prematurely  "as  a  con- 
sequence of  mental  diseases  which  are  characterized  by  excitement." 
This  point  of  view  is  elaborated  by  Engel/^  and  essentially  similar 
opinions  are  expressed  by  Clouston,*  Humphrey,®  Beadles,'  Shattock,* 
Xaito  and  Schiiler  ^°  and  Naito."  Some  of  these,  however,  believe  that 
hyperemia  of  the  skull  bones  or  dura  is  also  an  important  factor  and 
that  this  is  brought  about  by  such  conditions  as  recurrent  attacks  of 
maniacal  insanity  or  epilepsy.  However,  Greig  ^'^  reported  that  the  mental 
condition  of  the  persons  represented  in  his  series  was  "perfectly  normal 
for  the  social  position  these  people  occupied  during  life."  Lewis  ^ 
thought  that  inflammation  plays  a  part,  and  Knaggs  ^~  suggested  explain- 
ing the  hyperostoses  on  an  inflammatory  basis  as  arising  from  toxins, 
as  he  does  pulmonary  osteo-arthropathy.  On  the  other  hand,  the  absence 
of  inflammatory  change  is  attested  by  Dressier  ^^  and  inferred  by  others. 
Theories  based  on  disturbances  of  the  endocrine  glands  are  advanced 
for  all  sorts  of  diseased  conditions,  and  Stewart  ^^  ventured  that  one 
may  be  "dealing  with  a  hitherto  undifferentiated  type  of  dyspituitarism." 

Greig  ^®  approached  the  compensatory  theory  from  a  chemicophysio- 
logic  point  of  view  and  concluded  that  the  hyperostoses  are  a  result  of 
disuse  absorption  of  calcium  and  phosphorus  from  other  parts  of  the 
skeleton  in  excess  of  existing  excretory  powers  and  that  this  excess 
is  deposited  in  the  frontal  region  as  "an  innocuous  relief  to  a  system 
supersaturated  with  calcium  in  an  area  which  age  renders  least 
important." 

Because  there  was  no  more  than  slight  atrophy  of  the  frontal  lobes 
associated  with  any  of  the  seventy-one  calvaria  studied  by  Dressier, ^^ 
he  was  led  to  believe  that  a  prolonged  illness  may  cause  the  compen- 
satory hypertrophy  of  the  frontal  bones  by  the  dorsad  sinking  of  the 
brain  while  the  patient  is  confined  to  bed.  He  said  that  the  midline  is 
avoided  in  the  new  bone  formation  because  the  relations  of  pressure, 
in  spite  of  the  increased  weight  on  the  tentorium,  do  not  affect  the 
attachments  of  the  tightly  spread  falx  cerebri.  He  found  long  drawn 
out  sickness  in  most  of  the  histories. 

The  preponderance  in  females  is  missed  by  Engel,^*  but  conceded 
by  other  observers.  Beadles  ^  thought  it  was  due  to  the  longer  resi- 
dence in  the  insane  asylum  by  the  female  inmates.  Dressier  '"'  attributed 
it  to  the  earlier  onset  and  more  marked  degree  of  atrophy  of  the  brain 
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in  females  with  a  possible  temporary  predisposition  during  pregnancies 
when,  he  supposed,  there  is  a  slight  relative  anemia  of  the  brain  and 
a  "hormonal  stimulus"  that  causes  an  increased  proliferative  reactivity 
of  the  bones.  However,  its  occurrence  in  nulliparae,  as  well  as  in  males, 
is  emphasized  by  him  and  confirmed  by  Greig.^** 

SUMMARY 

\'entral  symmetrical  hyperostoses  of  the  inner  table  of  the  calvarium 
are  much  more  frequent  in  women  than  in  men.  There  is  a  notable 
absence  of  full  details  of  the  illnesses  which  possibly  may  be  associated 
with  this  overgrowth  of  bone.  In  the  most  attractive  explanation  so 
far  advanced,  compensation  for  atrophy  of  the  brain  in  a  "system 
supersaturated  with  calcium,"  many  essentials  needed  to  make  it 
satisfactory  are  absent. 
October  14.  1929. 


PRIMARY     CARCINOMA     OF     THE     LUXG     FOLLOWING 

TRAU^IA  * 

H.     GIDEOX     WELLS 

AND 

PAUL    R.     C.AXXOX 

In  a  recent  review  on  the  causal  relation  of  trauma  to  tumors, 
Knox  ^  has  emphasized  the  difficulties  in  establishing  such  a  relation, 
without  emphasizing  the  evidence  that  has  so  far  been  presented  on 
the  positive  side,  or  the  difficulty  in  disproving  the  claimed  causal  rela- 
tion in  any  suspected  case.  The  negative  side  of  this  argument  is 
certainly  the  easier  one  to  support.  Xo  matter  what  evidence  of  rela- 
tionship of  the  trauma  to  the  subsequent  tumor  may  be  presented,  there 
is  no  possible  way  of  proving  that  a  symptomless  tumor  had  not  already 
been  present  at  the  time  and  at  the  site  of  the  injur}-.  But  that  such 
a  coincidence  can  account  for  all  the  cases  in  which  a  tumor  has  arisen 
at  the  site  of  a  single  trauma  after  a  time  interval  compatible  with  the 
assumption  of  cause  and  effect,  is  somewhat  of  a  strain  on  an  unprej- 
udiced imagination.     Even  if  many  of  the  cases  of  supposed  develop- 


*  From  the  Department  of  Pathology  of  the  University  of   Chicago,  and  tlic 
Otho  S.  A.   .Sprague  Memorial  Institute. 

1.  Knox.   Leila   C:     Trauma  and  Tumors,  Arch.   Patli.   7:274.    1Q29. 
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ment  of  a  tumor  as  a  sequel  of  a  single  trauma  are  reported  inadequately 
to  furnish  positive  proof  of  the  causal  relation  of  the  trauma,  this  defect 
does  not  prove  that  the  assumption  of  traumatic  etiology  was  always 
incorrectly  made. 

In  view  of  the  lack  of  satisfactory  case  reports,  it  is  apparent  that 
more  data  are  needed,  and  that  cases  presenting  an  apparently  probable 
relationship  between  a  single  trauma  and  a  subsequent  tumor  should  be 
placed  on  record  in  order  that  they  may  receive  consideration  by  future 
investigators  of  the  problem.  Recently,  through  the  kindness  of  Dr. 
Ludvig  M.  Loeb,  I  have  had  an  opportunity  to  study  a  case  of  primary 
carcinoma  of  the  lung  which  falls  into  this  category,  and  which  seems 
to  be  of  especial  value  because  the  roentgen  plates  of  the  site  of  the 
injury  made  immediately  after  the  injury  was  received  show  that  at 
that  time  there  was  no  recognizable  evidence  of  malignant  growth. 

REPORT     OF     CASE 

A  man,  aged  50.  in  general  good  health,  was  knocked  down  by  an  automobile, 
on  Sept.  1,  1926.  He  suffered  severe  pain  in  the  chest  and  was  taken  to  a  hospital, 
where  a  roentgen  examination  the  next  day  revealed  fracture  of  the  left  third, 
fourth  and  fifth  ribs  in  the  midaxillary  line.  There  was  also  distinct  evidence 
of  traumatic  injury  to  the  lung,  namely,  hemoptysis  and  a  subcutaneous  emphy- 
sema extending  over  the  entire  body.  The  roentgen  films  showed  no  evidence  of 
any  neoplasm  in  the  lung.  The  fractures  healed  uneventfully,  and  the  patient 
seemed  to  be  in  good  health  until  the  following  August,  when  he  began  to  have 
pain  in  the  left  side  of  the  chest.  He  developed  a  cough,  and  symptoms  suggestive 
of  pulmonary  tuberculosis  appeared,  but  no  tubercle  bacilli  were  found  in  many 
specimens  of  sputum.  Repeated  bronchoscopic  examinations  failed  to  reveal  any 
bronchial  growth,  but  roentgen  films  now  revealed  evidence  of  cancer  in  the  left 
upper  lobe  with  shadows  in  the  hilum  apparently  dependent  on  metastases  to  the 
lymph  nodes.  The  clinical  course  was  steadily  downward,  with  evidence  of  pro- 
gressive consolidation  in  the  left  upper  lobe.  Death  occurred  on  Aug.  17,  1928,  or 
just  one  year  after  the  development  of  symptoms,  and  just  short  of  two  years 
after  the  injury  to  the  left  lung.  The  family  history  revealed  that  a  paternal 
grandmother  died  of  carcinoma  of  the  breast  and  that  a  paternal  uncle  died  of 
carcinoma  of  the  stomach. 

A^ccropsy. — Necropsy  was  performed  three  hours  after  death  by  Dr.  Paul  R. 
Cannon,  and  disclosed  the  presence  of  a  primary  carcinoma  of  the  upper  lobe  of 
the  left  lung,  with  metastases  in  the  mediastinal  and  left  supraclavicular  lymph 
nodes,  in  the  retroperitoneal  periaortic  lymph  nodes  as  far  down  as  the  bifurcation, 
in  the  right  suprarenal  gland  and  both  kidneys.  There  was  a  thickening  and  an 
irregularity  in  the  third,  fourth  and  fifth  left  ribs  in  their  middle  thirds  from  the 
healed  fractures.     No  other  changes  of  significance  were   found. 

l'"xaniination  of  the  thoracic  contents  showed  that  tlie  left  pleural  cavity  was 
obliterated  by  dense  fibrous  adhesions.  The  upper  lobe  of  the  left  lung  was  found 
to  be  almost  completely  replaced,   especially   in   the   upper  anterior   portion,   by  a 


189 

dense  white  tumor  mass.  This  mass  had  infiltrated  through  most  of  the  left  upper 
lobe  and  diffusely  through  the  mediastinum.  There  was  no  tumor  growth  in  the 
trachea  or  either  primary  bronchus,  nor  in  the  large  branches  of  the  bronchi  on 
either  side.  The  entire  tumor  mass  measured  17  cm.  transversely,  11  anteroposteri- 
orly  and  15  cm.  in  the  superior-inferior  diameter,  including  the  involved  medi- 
astinal tissues.  In  the  portions  of  the  upper  lobe  not  involved  in  the  neoplasm, 
the  lung  tissue  was  atelectatic  and  contained  bronchiectatic  cavities.  Much  fluid 
pus  escaped  from  the  smaller  bronchi.  The  left  lower  lobe  was  partly  compressed 
and  partly  filled  with  air. 

The  right  lung  exhibited  no  tumor  nodules  or  other  marked  changes  beyond 
hypostatic  edema  and  some  emphysematous  bullae. 

Gross  examination  indicated  that  this  tumor  arose  in  the  periphery  of  the 
left  upper  lobe,  rather  than  in  one  of  the  larger  bronchi,  where  primary  carcinoma 
of  the  lung  most  usually  has  its  origin. 

Histologic  Structure  of  the  Tumor. — The  tumor  was  composed  of  cells  which 
generally  appeared  elongated,  consisting  chiefly  of  nucleus  with  little  cytoplasm, 
thus  much  resembling  sarcoma  cells,  but  they  tended  to  form  alveoli,  did  not 
secrete  collagen,  and  often  exhibited  a  palisade  arrangement.  In  no  places  did  the 
cells  exhibit  a  characteristic  epithelial  structure,  nor  did  they  form  tubular  struc- 
tures, secrete  mucin,  or  undergo  keratinization.  In  other  words,  the  structure  was 
that  of  the  type  of  lung  tumors  that  has  often  been  described  in  the  earlier  litera- 
ture as  sarcoma  and  later  as  mesothelioma,  and  which  has  been  interpreted  by 
some  as  a  tumor  arising  from  the  flat  epithelium  of  the  alveoli.  While  it  is  cer- 
tainly not  possible  to  determine  by  the  histologic  character  of  a  pulmonary  carci- 
noma whether  it  arose  in  the  bronchi  or  in  the  alveoli,  or  even  whether  carcinomas 
ever  do  arise  in  the  alveoli,  the  absence  of  glandlike  structures  or  of  mucin,  and 
the  tendency  to  formation  of  spindle  cells  recembling  a  sarcoma,  are  points  that 
hove  often  been  mentioned  as  in  favor  of  a  peripheral  origin  of  a  lung  carcinoma, 
or  at  least  as  opposed  to  the  origin  of  such  tumors  in  the  mucosa  of  the  large 
bronchi. 

COMMENT 

The  literature  reveals  few  instances  in  which  a  primary  puhnonary 
carcinoma  has  seemed  to  result  from  a  single  trauma  to  the  lung  tissue. 
Knox,-  in  her  review  on  trauma  and  tumors,  said : 

A  serious  effort  has  never  been  made  to  ascribe  pulmonary  tumor  to  an  injury. 
The  case  reported  by  Lepiiie  was  that  of  a  man  who  had  sustained  an  injury  to  the 
chest  wall  and  who  one  year  later  developed  a  squamous  carcinoma  of  the  lung 
beneath  the  site  of  the  old  injury.  But  serious  injuries  to  the  chest  are  so  frequent 
and  pulmonary  tumors  so  rare  that,  statistically,  a  causal  rclatinship  is  not  even 
suggested. 

Weller."  in  his  recent  review  on  the  pathology  of  huig  tumors,  said: 

Aufrecht  considered  severe  trauma  which  "does  not  produce  laceration  of  the 
pulmonary  tissue,  but  only   molecular  disturbances  of  an   unknown  character"  to 

2.  Knox  (footnote  1,  p.  292). 

3.  Weller,  C.  V. :  Pathology  of  Primary  Carcinoma  of  the  Lung.  Arch.  Path. 
7:478,  1929. 
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be  an  important  immediate  cause  of  pulmonary  carcinoma.  Four  cases  which  he 
had  seen  were  preceded  bj-  grave  trauma.  One  woman  died  of  carcinoma  of  the 
right  lung  sixteen  months  after  falHng  from  a  ladder  and  striking  the  right  side 
of  the  chest.  A  man  accidently  received  the  full  weight  of  a  beam,  which  he  was 
assisting  in  lifting,  on  his  left  shoulder.  Two  years  later  he  died  of  diffuse  carci- 
noma of  the  upper  lobe  of  the  left  lung.  Georgi's  blacksmith  was  hit  on  the  chest 
by  a  heavy  mass  of  iron.  The  third  patient  described  by  Scott  and  Forman  had 
suffered  severe  contusions  of  the  chest  when  caught  in  a  belt.  The  carcinoma, 
however,  developed  on  the  opposite  side.  In  Barron's  fifth  case,  the  patient  gave  a 
history  of  a  fall  from  a  ladder,  striking  the  chest  on  a  plank,  shortly  before  the 
onset  of  pulmonary  symptoms.  Similar  examples  are  to  be  found  here  and  there 
throughout  the  literature  (Hinterstoissen,  Handford)  but  they  are  so  few  that  one 
must  conclude,  contrary  to  Aufrecht,  that  a  single  episode  of  external  mechanical 
trauma  is  practically  not  of  importance  in  determining  carcinoma  of  the  lung. 

The  case  herewith  reported  seems  to  present  as  nearly  completely 
satisfactory  evidence  as  one  can  hope  to  secure  of  the  development  of 
a  primary  carcinoma  of  the  lung  as  a  direct  result  of  a  single  traumatism 
to  the  lung  tissue.  Roentgen  plates  of  the  chest  made  immediately  after 
the  injury  show  that  at  this  time  there  was  no  evidence  of  a  carcinoma 
of  the  lungs  demonstrable  by  this  means.  There  is  conclusive  evidence 
of  traumatism  to  the  lung  (hemoptysis  and  severe  subcutaneous  emphy- 
sema). The  interval  between  the  time  at  which  the  traumatism  was 
received  and  the  appearance  of  symptoms  of  the  cancer  of  the  lung 
(eleven  months)  is  entirely  in  harmony  with  the  assumption  that  the 
neoplastic  growth  was  incited  by  the  traumatism  of  the  lung,  and 
the  duration  of  life  after  this  time  (twelvemonths)  is  in  keeping  with  the 
rate  of  growth  to  be  expected  from  a  tumor  reaching  the  observed  state 
in  the  first  eleven  months  after  the  traumatism.  Finally,  the  fact  that 
the  gross  anatomic  observations  indicate  that  the  tumor  began  its 
growth  in  the  periphery  of  the  lung  at  just  the  site  of  the  injury,  rather 
than  in  the  large  bronchi  nearer  the  hilum  where  most  lung  cancers 
seem  to  arise,  is  strong  evidence  in  favor  of  the  hypothesis  that  this 
particular  cancer  resulted  from  the  traumatism  U}  the  lung  tissue  imme- 
diately beneath  the  fractured  ril)s. 

Of  course,  it  is  not  possible  to  say  that  there  was  not  already  a 
carcinoma,  too  small  to  be  detected  in  the  roentgen  film,  growing  in  the 
l)art  of  the  lung  that  was  traumatized  at  the  time  of  the  injury.  Rut 
in  view  of  the  extreme  infrequency  of  i)rimary  carcinoma  of  the  lung 
arising  in  the  i)eripherv  of  the  upper  lolie.  to  support  such  an  explana- 
tion of  this  particular  case  requires  a  stretching  of  "the  long  arm  of 
coincidence"  to  the  vanishing  jioint.  There  never  will  be  a  case  of 
neoplasm   following  traumatism  in  which  absolute  proof  can  be  offered 
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that  the  traumatism  did  not  occur  at  a  point  where  a  neoplasm  had 
already  begun  to  grow.  Absolute  proof  would  have  to  be  furnished 
by  complete  serial  sections  of  the  tissues  at  the  moment  of  their  injury. 
Therefore,  one  must  approach  the  problem  of  the  relation  of  trauma  to 
tumor  with  an  open  mind,  keeping  in  view  always  the  two  fundamental 
but  opposing  facts. 

1.  Absolute  anatomic  proof  can  never  be  furnished  that  a  given 
tumor  arising  at  the  site  of  a  trauma  has  resulted  from  the  tissue  damage 
or  subsequent  reparative  proliferation  of  previously  normal  tissues. 

2.  It  is  equally  impossible  to  prove  that  any  tumor  arising  at  the 
site  of  and  subsequent  to  a  trauma  is  not  the  result  of  tissue  damage  or 
subsequent  reparative  proliferation,  if  there  has  been  no  demonstrated 
tumor  at  this  site  at  or  before  the  time  of  the  traumatism. 

Excessive  proliferation  of  tissue  for  a  considerable  period  unques- 
tionably leads  sometimes  to  the  continuance  of  the  proliferation  in  the 
form  of  malignant  growth.  There  is  no  known  reason  why  any  repara- 
tive proliferation,  whether  of  short  or  long  duration,  may  not  assume 
the  malignant  character,  and  hence  one  must  be  as  willing  to  accept  the 
principle  that  a  single  trauma  may  lead  to  malignant  growth  as  that 
protracted  mild  traumatism  may  have  the  same  end-result. 

SUMMARY 

A  case  is  reported  of  primary  carcinoma  of  the  lung,  arising  in  the 
periphery  of  the  left  upper  lobe,  at  or  about  the  site  of  a  demonstrated 
traumatism  to  the  lung,  which  produced  hemoptysis  and  dififuse  subcu- 
taneous emphysema.  Roentgenograms  made  the  day  after  the  trau- 
matism, which  showed  fracture  of  the  left  third,  fourth  and  fifth  ribs, 
gave  no  evidence  of  the  existence  of  any  neoplastic  condition  in  the  lung. 
Eleven  months  after  the  injury  pulmonary  symptoms  appeared,  and 
examination  now  revealed  a  neoplasm  in  the  periphery  of  the  left  upper 
lobe  at  the  site  of  the  trauma,  which  continued  to  grow  until  death 
occurred  twenty-three  and  one-half  months  after  the  pulmonary  trauma- 
tism. The  probable  relationship  of  the  trauma  to  the  occurrence  of  the 
carcinoma  in  the  lung  is  discussed. 

DISCUSSION 

Edwin  F.  Hirsch  :  The  relation  of  trauma  to  malignant  growths  is  noted 
especially  well  in  the  distal  parts  of  the  extremities  where,  for  example,  following 
a  bruise,  fibrosarcomas  appear,  such  as  Harbitz  has  described  in  the  Archives  of 
Pathology. 

November  11,  1929. 


192 

THE    EFFECT    OF    EXPERIMENTAL    HYPERTHYROIDISM 

AND     OF     INANITION     ON     THE     HEART, 

LIVER     AND     KIDNEYS  * 
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The  literature  on  the  eti'ects  of  inanition  was  reviewed  by  Morgulis  ^ 
in  1923  and  by  Jackson  -  in  1925.  As  our  paper  was  being  prepared, 
Jackson's  more  recent  review  of  the  subject  appeared.^  The  effect  of 
starvation  on  the  body  as  a  whole  and  on  individual  organs  is  fairly  well 
established,  in  spite  of  certain  contradictory  reports.  The  feeding  of 
thyroid  has  been  shown  to  cause  loss  of  body  weight  by  Magnus-Levy,* 
Farranti,^  Hewitt,®  Kuriyama '  and  others.  But,  as  pointed  out  by 
Kunde,®  the  eft'ect  of  thyroid  feeding  on  the  body  weight  of  dogs  varies 
within  wide  limits.  In  our  series  of  dogs,  three  animals  were  of  approxi- 
mately the  same  initial  body  weight,  namely,  from  11.6  to  11.9  Kg. 
Each  received  10  Gm.  of  desiccated  thyroid  daily  and  all  were  kept  on 
the  same  diet.  One  lost  only  14.3  per  cent  of  its  body  weight  after 
forty-eight  days  of  thyroid  feeding;  another  24.2  per  cent  after  fifty- 
seven  days,  and  the  third  33.5  per  cent  after  only  thirty-two  days  ('table 
5  may  be  seen  here). 

Studies  have  been  made  of  the  weights  of  different  organs  in  experi- 
mental hyperthyroidism,  but  apparently  only  in  rats,  mice  and  rabbits. 
So  far  as  we  have  been  able  to  discover,  no  one  has  compared  the  effect 
of  hyperthyroidism  with  that  of  inanition  on  the  weights  of  different 
organs.    This  we  have  endeavored  to  do  in  the  present  paper. 


*  From  the   Department   of   Patliology   of    Northwestern   University    ^[edical 
School. 

*  Aided  by  a  grant  from  the  Fenger  Memorial  Fund. 
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The  facts  here  presented  were  obtained  from  a  study  of  the  body 
weights  and  the  heart,  liver  and  kidney  weights  of  thirty-one  normal 
adult  dogs  and  nine  adult  dogs  each  of  which  was  fed  10  Gm.  daily 
of  dessicated  thyroid  (Armour  &  Co.),  and  one  dog  which  received 
20  Gm.  daily,  for  periods  ranging  from  thirty-two  to  one  hundred  days, 
all  of  which  were  kept  on  the  same  diet  and  under  the  same  conditions 
as  the  normal  controls.  For  comparison,  corresponding  weights  have 
been  collected  from  studies  on  inanition  chiefly  from  Junkersdorf's 
laboratory. 

THE     EFFECT     OF     IXANITIOX     AND     HYPERTHYROIDISM     OX 
THE     HEART 

In  a  previous  paper,'^  we  presented  evidence  that  experimental  hyper- 
thyroidism may  cause  a  hypertrophy  of  the  heart ;  that  this  hypertrophy 
is  related  to  the  loss  of  body  weight,  being  most  marked  in  those  animals 
which  had  lost  from  25  to  35  per  cent  of  body  weight ;  and  that  the 
hypertrophy  aftects  all  of  the  chambers  of  the  heart,  but  the  left  ventricle 
slightly  more  than  the  others.  Hypertrophy  of  the  heart  in  experi- 
mental hyperthyroidism  in  rabbits  or  white  rats  has  been  described  by 
Iscovesco,^°  Hoskins,^^  Herring,^-  Hewitt  ^^  and  Cameron  and  Car- 
michael.^*  Hoskins  estimated  that  feeding  thyroid  caused  an  increase 
in  the  size  of  the  heart  to  the  extent  of  24.6  and  16.7  per  cent  in  old 
and  young  female  rats,  respectively,  and  36  and  15.4  per  cent  in  cor- 
responding males.  Herring  concluded  that  "the  increase  in  weight  of 
the  heart  in  thyroid  fed  (0.2  Gm.  daily)  male  rats  averaged  123  per 
cent,  and  in  thyroid  fed  females,  59  per  cent."  "In  both  male  and 
female  rats  the  heaviest  hearts  were  in  the  animals  which  received 
most  thyroid." 

Jackson  -  cited  the  opinion  of  Lucas  that  the  heart  weight  in  starved 
dogs  and  rabbits  is  apparently  normal ;  of  Collard  and  ^^lartigny.  that 
the  heart  becomes  atrophic  in  inanition ;  and  of  Kusmin.  that  a  func- 
tional hypertrophy  of  the  heart  occurs  in  starvation  with  hyperthermia. 
E.  Voit  ^■'  concluded  that  the  heart  may  lose  16  per  cent  of  its  original 


9.  Simonds.  J.  P.,  and  Brandes.  W.  W. :     The  Size  of  tlie  Heart  in  Experi- 
mental Hyperthyroidism,   Arch.  Int.  Med.  45:. W.I,  19.W. 

10.  Iscovesco,  H. :    Compt.  rend.  Soc.  de  biol.  76:75.  1914. 

11.  Hoskins,  E.  R. :     J.  Exper.  Zool.  21:295,  1916. 

12.  Herring,  P.  T. :     Quart.  J.  Exper.  Physiol.  11:231,  1917. 

13.  Hewitt,  J.  A.:     Quart.  J.  Exper.  Physiol.  12:347,  1918-192n. 

14.  Cameron,  A.  T..  and  Carmichael,  J.:     J.  Biol.  Chem.  45:69.  1920. 

15.  Voit,  E.:     Ztschr.  Biol.  46:195,  1905. 


194 

weight  in  starvation.  C.  \'oit/*^  however,  compared  that  in  starvation 
the  heart  suffers  no  loss  of  weight.  Krieger  ^^  compared  the  heart 
weight  and  body  weight  in  123  emaciated  persons  and  thought  that  the 
loss  of  heart  weight  was  slightly  less  than  that  of  the  body  w^eight  in 
malnutrition  from  various  causes.  His  estimates  of  the  loss  of  body 
weight  and  of  heart  and  liver  weight  are  shown  in  table  1.  In 
Krieger 's  cases,  the  estimated  loss  of  heart  weight  was  in  all  instances 
less  (average,  9  per  cent;  minimum,  3.4  per  cent;  maximum,  17.5  per 
cent)  than  the  estimated  loss  of  body  weight.  They  were  more  nearly 
equal  in  chronic  diarrhea,  in  which  dehydration  was  probably  a  factor 
of  importance.  Levine  ^^  believed  that  the  heart  was  more  or  less 
involved  in  every  type  of  malnutrition  and  that  malnutrition  is,  there- 
fore, a  pathogenic  factor  of  prime  importance  in  various  cardiovascular 
disorders. 

Table  1. — Kriegcr's  Estimates  of  the  Loss  of  Body  Weight,  Loss  of  Heart  JVeight 
and  Loss  of  Liver  Weight  Through  Malnutrition  from  Various  Causes 

Loss  of 
Body  Weight, 
Pathologic  Condition  per  Cent 

Insanity 38.7 

Chronic  diarrhea 48.4 

Malignant  tumors 38.0 

Chronic  general  infections 43.9 

Tuberculosis 43.0 

Old  age 35.8 

Witsch  ^^  starved  three  dogs  until  they  lost  from  49  to  60  per  cent 
of  their  original  body  weight,  and  compared  the  ratio  of  heart  weight 
to  final  body  weight  in  these  dogs  with  the  ratio  of  heart  weight  to  body 
weight  in  eight  normal  dogs.  She  concluded  that  no  relative  loss  of 
heart  weight  occurred  in  inanition ;  but  that  an  absolute  loss  of  42,  26.3 
and  43  per  cent  of  heart  weight,  respectively,  occurred  in  these  three 
dogs.  Witsch  was  of  the  opinion  that  the  heart  takes  part  to  a  high 
degree  in  the  atrophy  of  general  inanition.  There  was  an  increase  in 
the  water  content  of  the  hearts  of  the  starved  dogs ;  hence  a  part  of  the 
loss  of  heart  weight  was  veiled.  She  noted  individual  differences  in  the 
loss  of  weight  of  the  starved  dogs.  One  animal,  starved  for  eighty-three 
days,  lost  60  per  cent  of  its  body  weight,  but  only  26.3  per  cent  of 
its  heart  weight. 


Loss  of 

Loss  of 

Liver  Weight, 

Heart  Weight, 

per  Cent 

per  Cent 

32.1 

34.8 

43.5 

45.0 

32.8 

33.2 

28.0 

30.7 

27.7 

31.9 

26.1 

18.3 
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METHOD 

In  our  experiments,  we  weighed  the  dogs  at  the  beginning  of  the  feeding  of 
thyroid  and  at  the  end  of  the  experiment.  These  weights  are  designated,  respec- 
tively, original  body  weight  (O.  B.  W.)  and  final  body  weight  (F.  B.  W.).  The 
hearts  were  removed  immediately  after  death,  the  parietal  pericardium  was  dis- 
sected away,  the  pulmonary  artery  and  aorta  were  cut  oft  at  the  upper  level  of  the 
corresponding  valves,  all  blood  was  removed,  and  the  hearts  were  weighed.  The 
subpericardial  fat  was  then  carefully  dissected  away,  and  the  heart  weighed  again. 
This  latter  weight  was  the  one  used  in  our  computations. 

The  coefficients  of  correlation  between  the  weight  of  the  fat-free  heart  and  the 
original  and  final  body  weights  were  then  computed.  Similar  correlation  coeffi- 
cients were  computed  for  the  body  weights  and  the  weights  of  the  fat-free  hearts 
of  thirty-one  normal  dogs,  obtained  chiefly  through  the  courtesy  of  Dr.  A.  C.  Ivy 
from  acute  experiments  made  by  a  class  in  physiology.  Correlation  coefficients 
were  computed  for  heart  weights  (probably  not  fat- free)  and  original  and  final 
body  weights  from  data  published  by  Witsch,^^  Junkersdorf,™  Junkersdorf  and 
Torok "'  and  Junkersdorf  and  Kohl,"  in  their  experiments  on  starvation.  These 
correlation  coefficients  are  shown  in  the  last  column  of  table  2. 

T.-\BLE  2. — Correlation  Coefficients 

Kidney  Weight  and      Liver  Weight  and       Heart  Weight  and 
Condition  linal  Body  Weight     Final  Body  Weight     Final  Body  Weight 

Normal 

Thyrotoxicosis 

Inanition 

A  correlation  coefficient  of  1  indicates  that  there  is  a  perfect 
reciprocal  relationship  between  the  data  compared ;  and  the  nearer  the 
coefficient  approaches  1  the  closer  is  the  correlation.  From  table  2  it  is 
seen  that  the  correlation  coefficient  between  heart  weight  and  final  body 
weight  in  inanition  is  much  nearer  the  normal  than  that  in  hyper- 
thyroidism; that  is,  the  loss  of  heart  weight  in  inanition  more  nearly 
corresponds  to  the  loss  of  body  weight  than  it  does  in  hyperthyroidism. 
This  does  not,  however,  indicate  whether  there  is  a  hypertrophy  of  the 
heart  in  hyperthyroidism  or  whether  it  has  lost  a  disproportionately 
greater  or  less  amount  of  weight  than  the  body  as  a  whole.  In  order  to 
determine  this  point,  the  mean,  minimum  and  maximum  heart  weight- 
body  weight  ratios  of  normal  animals  were  compared  with  the  corre- 
sponding heart  weight-original  body  weight  and  heart  weight-final  body 
weight  ratios  in  hyperthyroidism  and  inanition.  These  are  shown 
together  with  the  mean,  minimum  and  maximum  losses  of  body  weight, 
in  table  3. 


0.9000 

0.8410 

0.9C62 

0.S63" 

0.4020 

0.S2C6 

0.8162 

0.8901 

0.9075 
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The  results  shown  in  table  3  may  be  summarized  as  follows:  1.  In 
the  group  of  thyrotoxic  animals  in  which  the  mean  loss  of  body  weight 
was  31  per  cent,  the  mean  heart  weight-original  body  weight  ratio  was 
only  slightly  less  {7 .7  per  cent)  than  the  normal ;  while  in  a  group  of 
starved  animals  in  which  the  mean  loss  of  body  weight  was  28.1  per 
cent,  the  mean  heart  weight-original  body  weight  ratio  was  considerably 
less  (22.5  per  cent)  than  the  normal.  2.  The  mean  heart  w^eight-final 
body  weight  ratio  in  hyperthyroidism  was  considerably  greater  (31.6 
per  cent)  than  normal;  while  the  corresponding  ratio  in  inanition  was 
only  slightly  greater  (7.8  per  cent)  than  normal.  3.  The  minimum  and 
maximum  heart  weight-original  and  final  body  weight  ratios  showed 
even  more  marked  differences  than  the  mean  ratios.     This  can  only 

Table  3. — The   Heart    Weight-Body    Weight,  Liver    Weight-Body    Weight   and 

Kidney   Weight-Body   Weight  Ratios  of  Normal,  Thyrotoxic, 

and  Starved  Dogs 


Normal  Dogs 

Thyrotoxic 

Dogs 

Sti 

arred  Dogs 

' 

Mini- 

Maxi- 

Mini- 

Maxi- 

' 

Mini- 

Maxi- 

Ratios* 

Mean 

mum 

mum 

Mean 

mum 

mum 

Mean 

mum 

mum 

H.W./O.B.W. 

0.0076 

0.0056 

O.0O98 

0.0O7O 

0.0045 

0.0083 

0.0O59 

O.0O43 

0.0O71 

H.W./F.B.W. 

0.0099 

0.0082 

0.0119 

0.0082 

0.0065 

O.OOSX) 

Loss  B.W. 

31.0% 

14.3% 

46.9% 

28.1% 

11.3% 

49.0% 

L.W./O.B.W. 

0.0303 

0.0183 

0.0473 

0.0304 

0.0202 

0.0364 

0.0237 

0.0095 

0.0375 

L.W./F.B.W. 

0.0430 

0.0326 

0.0562 

0.0298 

0.0158 

0.0480 

Loss  B.W. 

31.0% 

14.3% 

46.57o 

21.0% 

11.3% 

49.0% 

K.W./O.B.W. 

0.0057 

0.0O43 

0.0081 

o.ooeo 

0.0045 

0.0065 

0.0040 

0.0030 

0.0051 

K.W./F.B.W. 

0.0085 

0.0069 

0.0105 

0.0O55 

O.OWO 

0.0077 

Loss  B.W. 

31.7% 

14.3% 

46.5% 

25.8% 

10.0% 

49.0% 

*  H.W.  =  heart  weight;  L.W.  r=  liver  weight;  K.W.  =  kidney  weight;  O.B.W.  =  original 
body  weight;  F.B.W.  =:  final  body  weight. 

mean  either  that  the  heart  loses  proportionately  less  weight  in  hyper- 
thyroidism than  in  inanition ;  or  that  there  occurs  an  actual  relative 
hypertrophy  of  the  heart  in  hyperthyroidism. 

That  this  difference  is  related  to  the  loss  of  body  weight  is  shown 
in  table  4. 

For  purposes  of  this  table  the  heart  weight  of  each  animal  at 
the  beginning  of  the  experiment  was  calculated  by  multiplying  the 
original  body  weight  of  each  animal  in  the  thyrotoxic  and  starved  series 
by  the  mean  normal  heart  weight-body  weight  ratio  of  0.0076.  From 
this  tabic  the  following  facts  are  seen:  1.  In  every  instance  in  the 
inanition  series,  the  actual  heart  weight  was  less  than  the  calculated 
weight ;  while  in  four  of  the  thyrotoxic  dogs,  the  actual  heart  weight 
was  either  distinctly  greater  or  less  than  1.5  per  cent  less  than  the 
calculated  weight.  These  four  animals  had  lost  between  25  and  35 
per  cent  of  their  body  weight.     2.  When  the  loss  of  body  weight  in 
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hyperthyroidism  reaches  approximately  40  per  cent  or  more,  the  loss 
of  heart  weight  becomes  roughly  proportional  to  that  in  inanition. 
3.  In  the  starved  dogs,  the  mean  loss  of  heart  weight  was  22  per  cent, 
or  approximately  6  per  cent  less  than  the  mean  loss  of  body  weight ; 
while  in  hyperthyroidism,  the  mean  loss  of  heart  weight  was  only  11 
per  cent,  or  20.5  per  cent  less  than  the  mean  loss  of  body  weight. 

All  of  the  aforementioned  facts  seem  to  indicate  that  in  experi- 
mental hyperthyroidism  a  relative,  if  not  an  actual,  hypertrophy  of  the 
heart  occurs  in  animals  that  have  lost  from  25  to  35  per  cent  of  their 
body  weight.  The  mechanism  of  this  hypertrophy  is  not  easily  explained. 
Eyster  -^   insisted  that   hypertrophy   of   the   heart   results    from  tissue 

Table  4. — The  Per  Cent  Gain  or  Loss  in  Heart   Weight  in  Hyperthyroidism  and 

in  Inanition 


Inanition 

Thyrotoxicosis 

Calculated 

Perc-entage 

Calculated 

Percentage 

Percentage      Heart 

Actual 

Gain  or 

Percentage      Heart 

Actual 

Gain  or 

Loss  of 

Weight  for 

Heart 

Loss  of 

Loss  of 

Weight  for 

Heart 

Loss  of 

Body 

Original  Body  Weight, 

Heart 

Body 

Original  Body 

Weight, 

Heart 

Weight 

Weight,  Gm. 

Gm. 

Weight* 

Weight 

Weight,  Gm. 

Gm. 

Weight* 

n.8 

77.3 

72.0 

—  6.9 

14.3 

90.5 

85.0 

—  5.60 

15.0 

lOO.O 

86.0 

—14.0 

21.7 

110.0 

95.0 

—13.60 

20.0 

151.0 

132.0 

—12.6 

-•'4.2 

87.5 

92.0 

+  5.15 

20.7 

31.0 

29.0 

—  6.5 

29.8 

110.0 

110.5 

—  0.45 

23.0 

21.3 

18.0 

—15.5 

30.4 

73.5 

80.0 

+  8.80 

26.0 

182.5 

157.5 

—13.8 

33.5 

90.3 

89.0 

—  1.45 

27.0 

113.5 

92.0 

—19.0 

35.8 

70.0 

63.0 

—10.00 

29.5 

09.5 

49.0 

—29.5 

36.1 

79.5 

71.0 

—10.70 

43.5 

117.0 

79.0 

—32.5 

39.2 

121.0 

84.0 

-30.50 

49.0 

151.0 

87.0 

-^2.5 

46.5 

105.0 

60.5 

— !2.50 

50.15 

151.5 
105.0 

87.0 
79.0 

—42.5 

96.0 

85.0 

Mean 

—22.0 

— ll.OO 

*  For  the  purposes  of  this  table  the  per  cent  loss  of  heart  weight  was  estimated  by 
calculating  the  heart  weight  (normal  ratio  of  H.W.  to  B.W.  =  0.0076)  for  the  original  body 
weight  and  comparing  this  calculated  heart  weight  with  the  actual  heart  weight. 

injury.  Although  injury  to  the  myocardium  has  been  repeatedly  demon- 
strated in  both  experimental  and  spontaneous  hyperthyroidism  (litera- 
ture reviewed  by  Goodpasture-*),  this  does  not  appear  to  us  to  be  a 
satisfactory  explanation,  chiefly  because  the  response  to  tissue  injury 
is  an  increase  in  the  number  of  cells  rather  than  in  the  size  of  the 
component  cells.  In  cardiac  hypertrophy,  as  has  been  shown  by  Karsner, 
Saphir  and  Todd,-^  there  is  an  increase  in  the  size  of  the  heart  muscle 
fibers  without  increase  in  their  number.  The  theory,  apparently  orig- 
inated by  Corvisart  and  advocated  by  Cohnheim,^^  that  increased  work 

23.  Eyster,  J.  H.  A. :     Experimental  and  Clinical   Studies  in  Cardiac  Hyper- 
trophy, J.  A.  M.  A.  91:1881,  1928. 

24.  Goodpasture,  E.  W. :     J.  Exper.  Med.  35:407,  1921. 

25.  Karsner,  H.  T.;  Saphir,  O.,  and  Todd,  T.  W. :     Am.  J.  Path.  1:351.  1925. 

26.  Cohnheim,  J.:    Vorlesungen  iiber  allgemeine  Pathologic,  ed.  2,  Berlin.  1882, 
p.  38. 
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causes  hypertrophy  of  the  heart  may  apply  in  hyperthyroidism,  but  it 
does  not  explain  the  phenomenon.  For  it  was  shown  by  Wright  ^'  that 
in  exophthalmic  goiter  the  volume  at  each  stroke  averaged  116  cc.  as 
compared  with  the  normal  70  to  120  cc.  at  rest,  and  the  output  per 
minute  averaged  11.7,  as  compared  with  the  normal  5  to  8  liters  at 
rest.  Increased  coronary  flow  was  asserted  by  Rosenbach  -*  and 
Thorel -^  to  be  a  factor  in,  but  not  the  cause  of,  cardiac  hypertrophy; 
the  increased  coronary  flow  with  increased  nutrition  followed  the 
increased  activity.  In  hyperthyroidism  with  the  increased  output  per 
minute,  there  is  an  increase  in  coronary  flow  and  an  opportunity  for 
augmented  nutrition.  But  this  is  more  or  less  counterbalanced  by  the 
shortened  resting  period  of  the  heart  due  to  the  tachycardia,  and  by 
the  increased  metabolism. 

Herring  ^-  estimated  an  increase  of  123  per  cent  in  heart  weight  in 
thyroid  fed  male  rats  and  of  59  per  cent  in  females.  He  believed  that 
this  increase  could  not  be  accounted  for  solely  on  the  basis  of  increased 
metabolism,  but  that  there  was  an  added  factor  in  the  increased  epi- 
nephrine output  which  he  had  shown  occurs  with  thyroid  feeding.^"  In 
five  of  our  dogs  the  adrenal  glands  of  which  were  weighed,  the  mean 
adrenal  gland  weight-final  body  weight  ratio  was  40  per  cent  greater 
than  the  mean  adrenal  gland  weight-body  weight  ratio  in  twenty-two 
normal  dogs.  In  inanition,  the  adrenal  glands  appear  to  decrease  in 
weight  in  about  the  same  proportion  as  does  the  body  as  a  whole, 
although  some  investigators  found  an  increase  rather  than  a  decrease 
in  the  weight  of  these  glands  during  starvation  (review  of  literature 
by  Jackson  ^). 

While  no  definite  explanation  of  the  at  least  relative  hypertrophy 
of  the  heart  in  hyperthyroidism  is  evident,  it  would  appear  that  the 
increased  coronary  flow  together  with  increased  work  may  be  important 
factors. 

THE     EFFECT     OF     HYPERTHYROIDISM     AND     IN'AXITIOX     OX 
THE     LIVER 

The  liver  weight-body  weight  ratio  is  not  constant  because  this  organ 
is  a  storage  depot  for  protein,  fat  and  glycogen.  Schondorf  ^^  found 
that  the  liver  weight-body  weight  ratio  of  dogs  fed  a  high  carbohydrate 


27.  Wright.  S. :     Applied  Physiology,  New  York  and  London.  Oxford  Univer- 
sity Press.  1926.  p.  128. 

28.  Rosenbach,  O. :     .Arch.  f.  exper.  Path.  u.  Pharniakol.  9:1.  1878. 

29.  Thorel,  Charles:     Ergebn.  d.  allg.  Path.  u.  path.  Anat.  17:90.  1915. 

30.  Herring.  P.  T. :     Quart.  J.  Exper.  Physiol.  11:47,  1917. 

31.  Schondorf:     Arch.  f.  d.  ges.  Physiol.  99:191,  1903. 
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diet  was  0.0640.  Profitlich  ^-  found  that  on  a  high  protein  diet  this  ratio 
was  0.0350,  and  Gross/"  that  it  w-as  0.0417.  Gerhartz  ^*  pointed  out  that 
this  ratio  also  varies  with  the  age  of  the  dog:  in  the  first  week  of  life, 
it  was  0.0390 ;  in  the  second  week,  0.0430 ;  in  the  thirty-fourth  week, 
0.0364;  in  adult  dogs,  0.0265.  Junkersdorf -°  found  the  normal  ratio 
to  be  0.0300. 

In  our  series  of  thirty-one  normal  dogs,  the  mean  liver  weight-body 
weight  ratio  was  0.0303  (table  3). 

Jackson  ^  quoted  Bidder  and  Schmidt  and  Bourgeois  to  the  effect 
that  the  liver  loses  weight  in  starvation  more  rapidly  than  the  body  as 
a  whole,  a  conclusion  in  which  Jackson  ^^  himself  concurred.  Junkers- 
dor  f  ^°  found  that  the  liver  lost  weight  more  rapidly  than  the  body  in 
dogs  fasting  eleven  days,  and  that  this  loss  was  roughly  proportional, 
with  individual  variations,  to  the  loss  of  body  weight  and  to  the  original 
glycogen  content  of  the  liver.  E.  Voit "'  asserted  that  the  liver  may 
lose  50  per  cent  of  its  weight  during  starvation.  Pfliiger  ^^  and  Schon- 
dorf  ^^  each  starved  dogs  for  twenty-eight  days  and  found  that  the  liver 
weight-body  weight  ratio  was  0.0150  and  0.0194,  respectively.  Witsch  '^ 
concluded  that  the  liver  had  lost  22  per  cent  of  its  w^eight  in  three  dogs 
which  had  been  starved  until  they  had  lost  49,  50  and  60  per  cent, 
respectively,  of  their  original  body  weights.  She  concluded  that  loss 
of  glycogen  accounts  for  practically  the  entire  reduction  in  dry  substance 
in  the  livers  of  these  dogs.  There  was  an  actual  increase  of  fat.  She 
did  not  agree  with  C.  Voit  ^°  and  Awrorow  *^  that  the  liver  actually 
increases  in  weight  at  the  expense  of  other  organs  during  starvation. 
Rous  and  McMaster  ^-  came  to  the  tentative  conclusion  that  a  com- 
parison of  the  weight  of  the  liver  with  that  of  the  soft  parts  of  the 
body  shows  that,  relatively,  the  liver  is  three  fourths  as  large  in  a  rat 
suffering  from  extreme  inanition  as  in  a  well  nourised  rat.  In  their 
series,  the  mean  loss  of  body  weight  was  33.9  per  cent,  while  the  mean 
loss  of  liver  weight  (liver  weight  calculated  for  original  body  weight 
with  use  of  0.0410  as  the  normal  ratio  for  rats)  was  53.2  per  cent. 


32.  Profitlich:     Arch.  f.  d.  ges.  Physiol.  119:465,  1507. 

33.  Gross:    Verhandl.  d.  deutsch.  path.  Gcsellsch.  21:196.  1926. 

34.  Gerhartz,  H. :    Arch.  f.  d.  ges.  Physiol.  135:160,  1910. 

35.  Jackson,  C.  M. :     Am.  J.  Anat.  18:75,  1915. 

36.  Junkersdorf,  P.:     Am.  J.  Anat.  186:238,  1921. 

37.  Voit  (footnote  15,  p.  167). 

38.  Pfliiger,  E. :    Arch.  f.  d.  ges.  Physiol.  119:117.  1907. 

39.  Schondorf,  B. :     Arch.  f.  d.  ges.  Physiol.  67:438,  1897. 

40.  Voit,  cited  by  Witsch  (footnote  19). 

41.  .Awrorow,  cited  by  Morgulis   (footnote  1). 

42.  Rous,  P.,  and  McMaster,  P.  D. :     J.  Exper.  Med.  39:425,  1924. 


200 

In  Krieger's  ^"  series  of  123  cases  of  inanition  in  man  (table  1), 
the  estimated  average  loss  of  liver  weight  was  9.6  per  cent  less  than 
the  estimated  average  loss  of  body  weight. 

Hoskins  ^^  and  Hewitt  ^^  asserted,  as  a  result  of  their  experiments 
on  rats,  that  hypertrophy  of  the  liver  occurs  during  the  feeding  of 
thyroid.  The  former  calculated  that  the  increase  in  absolute  liver  weight 
was  26.7  and  30.5  per  cent  in  older  and  younger  females,  respectively ; 
and  24.4  and  6.4  per  cent  in  older  and  younger  males. 

In  our  experiments,  the  liver  was  removed  immediately  after  death 
before  the  blood  had  coagulated.  It  drained  out  rapidly  while  the 
diaphragm  and  gallbladder  were  being  dissected  ofif.  Hence  the  blood 
content  of  these  livers  was  reduced  to  a  minimal  and  comparable  amount. 

Table  5. — The  Difference  Between  the  Actual  Weight  of  the  Liver  and  the  Weight 
Calculated  for  the  Final  Body  Weight 


Calculated 

Per  Cent 

Original 

Final 

Per  Cent 

Actual 

Liver  Weight 

Difference 

Days  of 

Body 

Body 

Loss  of 

Liver 

for  Final 

Between  Actual 

Thyroid 

Weight, 

Weight, 

Body 

Weight, 

Body  Weight,* 

and  Calculated 

Dog 

Feeding 

Kg. 

Kg. 

Weight 

Gm. 

Gm. 

Liver  Weight 

1 

48 

11.9 

10.2 

14.3 

397 

312 

+21.4 

2 

49 

14.5 

11.35 

21.7 

3S2 

344    . 

+  9.9 

3 

57 

11.6 

8.8 

24.2 

390 

267 

+31.5 

4 

93 

14.6 

10.25 

29.8    • 

398 

313 

+21.5 

5 

82 

9.7 

6.75 

30.4 

301 

190 

+36.6 

6 

a2 

11.9 

8.W 

33.5 

435 

243 

+44.0 

7 

70 

9.2 

5.9 

35.8 

260 

179 

+31.0 

S 

57 

10.5 

6.7 

36.1 

360 

204 

+43.5 

9 

91 

15.?6 

9.65 

39.2 

317 

294 

+  7.3 

10 

100 

-thyrotoxic 
-inanition.. 

13.9 
osis 

7.39 

46.5 

31.0 
21.0 

415 

362 
229 

224 

255 
245 

+46.2 

Mean- 

+26.0 

Mean- 

—12.0 

•  The    figures    in    this    column    were    obtained    by   multiplying    the   final   body   weight    in 
grams  by  0.303,  the  normal  ratio  between  body  weight  and  liver  weight. 

The  coefficient  of  correlation  between  liver  weight  and  body  weight 
(column  3,  table  2),  is  not  as  great  as  those  of  correlation  between 
heart  and  kidney  weights  and  body  weight.  This  is,  as  already  pointed 
out,  probably  due  to  the  variations  in  the  quantity  of  stored  material 
in  the  liver  due  to  variations  in  the  diet  of  the  animal.  In  inanition, 
the  correlation  between  liver  weight  and  final  body  weight  was  greater 
than  the  normal,  while  in  thyrotoxicosis  it  was  so  low  as  to  suggest 
that  there  is  practically  no  correlation  between  these  weights.  The 
reason  for  this  lack  of  correlation  is  evident  in  table  3,  where  it  is 
seen  that  the  mean  normal  liver  weight-body  weight  ratio  is  0.0303 ; 
while  the  mean  liver  weight-final  body  weight  ratio  in  inanition  is  0.0298 
and  in  thyrotoxicosis  is  0.0430. 

In  our  series  of  thyrotoxic  dogs,  the  actual  liver  weight  was  in 
every  instance  greater  than   the  liver  weight  calculated   for  the  final 
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body  weight,  as  is  shown  in  table  5.  The  mean  difference  was  26  per 
cent  greater,  ahhough  the  mean  loss  of  body  weight  was  31  per  cent; 
while  the  mean  difference  in  inanition  was  12  per  cent  less  in  a  group 
of  dogs  in  which  mean  loss  of  body  weight  was  21  per  cent. 

In  table  6  is  shown  the  per  cent  gain  or  loss  in  liver  weight  in 
inanition  and  thyrotoxicosis.  In  this  table,  the  liver  weight  was  cal- 
culated by  multiplying  the  original  body  weight  by  the  normal  ratio  of 
0.0303.  In  inanition,  the  actual  liver  weight  was  less  than  the  calculated 
weight  in  all  except  one  animal,  which  had  lost  14  per  cent  of  its  body 


Table  6. — The  Per  Cent  Gain  or  Loss  of  Liver  Weight  in  Inanition  and 

Thyrotoxicosis 


Inanition 

Thyroti 

Dxicosis 

Per  Cent 

Loss  of 

Body 

Weight 

Calculated 

Liver 

Weight  for 

Original 

Body 

Weight,* 

Gm. 

Actual 

Liver 

Weight, 

Gm. 

Percentage 

Gain  or 

Loss  of 

Liver 

Weight 

Per  Cent 
Loss  of 
Body 
Weight 

Calculated 

Liver 

Weight  for 

Original 

Body 

Weight,* 

Gm. 

Actual 

Liver 

Weight, 

Gm. 

Percentage 

Gain  or 

Loss  of 

Liver 

Weight 

14.0 
14.6 

215.0 
227.5 

237.5 
176.0 

+10.5 
—22.6 

14.3 

362.0 

397.0 

-1-  9.7 

21.5 
21.0 

2&1.0 
188.0 

153.5 
1S7.5 

—42.0 
—  0.03 

21.7 

438.0 

S>2.0 

— 12.S 

•24.5 
25.0 

233.0 
158.0 

1.59.0 
131.5 

—31.5 
-16.8 

24.2 

350.0 

390.0 

-11.4 

2S.5 
29.0 
29.3 

182.0 
222.0 
2800 

160.5 
191.5 
15O.0 

—11.8 
—13.8 
—46.5 

29.8 

440.0 

39S.0 

-  95 

35.0 

204.0 

131.0 

-35.7 

30.4 
33.5 
35.8 
36.1 
39.2 

295.0 
358.0 
277.0 
315.0 
480.0 

301.0 
435.0 
260.0 
360.0 
317.0 

-i-  2.05 
-;-21.5 
—  6.2 
+  14.3 
-34.0 

43.0 
49.0 

470.0 
612.0 

270.8 

145.0 
245.0 

175.0 

-09.0 
—60.0 

46.5 

420.0 

415.0 
372.0 

—  1.2 

Mean 

—30.0 

376.0 

—  0.475 

*  The   figures  in  these  columns  were  obained  by  multiplying  the  original  body   weight  in 
grams  by  0.0303,  the  normal  ratio  between  body  weiglit  and  liver  weight. 

weight;  in  the  thyrotoxic  series,  the  actual  liver  weight  was  greater 
than  the  calculated  weight  in  five  of  the  ten  animals  studied.  In 
thyrotoxicosis,  there  was  a  mean  loss  in  liver  weight  of  only  0.475  per 
cent,  although  the  mean  loss  of  body  weight  in  these  animals  was  31 
per  cent.  In  inanition,  the  mean  loss  of  liver  weight  was  30  per  cent, 
while  the  mean  loss  of  body  weight  was  21  per  cent.  From  these  figures 
it  is  seen  that  in  thyrotoxicosis  the  liver  does  not  lose  weight  in  the 
same  proportion  as  the  body  as  a  whole ;  while  in  starvation,  the  liver, 
so  far  as  these  figures  go,  loses  weight  in  greater  proportion.  This  is 
in  harmony  with  Jackson's  ^^  view,  which  we  have  quoted.  This  is 
shown  even  more  clearly  in  table  7,  in  which  the  mean,  minimum  and 
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maximum  liver  weight-original  and  final  body  weight  ratios  are  com- 
pared with  the  corresponding  ratios  for  normal  animals.  Here  it  is 
seen  that  the  mean  liver  weight-original  body  weight  ratio  in  thyrotoxic 
dogs  was  0.03  per  cent  greater,  while  in  inanition  it  was  22  per  cent 
less  than  the  normal  liver  weight-body  weight  ratio.  In  thyrotoxicosis, 
the  mean  liver  weight-final  body  weight  ratio  was  42  per  cent  greater, 
and  in  inanition  1.7  per  cent  less,  than  the  normal.  The  same  differ- 
ences are  evident  in  the  minimum  and  maximum  ratios,  except  in  the 
case  of  the  maximum  liver  weight-original  body  weight  ratio. 

W^itsch  ^^  concluded  that  the  loss  of  liver  weight  in  starvation  could 
be  accounted  for  by  the  loss  of  glycogen.     Feeding  thyroid  also  causes 

Table  7. — The  Per  Cent  Difference  Between  Liver  Weight-Body  Weight  Ratios  in 
Normal,  Thyrotoxic,  and  Starved,  Dogs 

Thyrotoxicosis  Inanition 


Per  Cent        Percentage  of         Per  Cent        Percentage  of 
Differ-  Loss  of  Differ-  Loss  of 

Ratios  Compared  ence*  Body  Weight  ence*  Body  Weight 

Mean  L.W./X.B.W.t 

Mean  L.W.  O.B.W -}-  0.03  31.0  —22.0  21.0 

Mean  L.W./X.B.W. 

Mean  L.W. /F.B.W -f42.0  31.0  —1.7  21.0 

Minimum  L.W.  X.B.W. 

Minimum  L.W./O.B.W -flO.4  39.2  —48.0  43.5 

Minimum  L.W.  N.B.W.' 

Minimum  L.W.  F.B.W +78.0  39.2  —13.6  20.0 

Maximum  L.W./N.B.W. 

Maximum  L.W./O.B.W -23.0  33.5  —20.7  21.0 

.Maximum  L.W./N.B.W. 

Maximum  L.W.  F.B.W -H8.8  46.5  -h  1.5  23.8 

*  The  figures  indicate  the  degree  to  which  tlie  second  ratio  in  each  pair  is  greater  or  less 
than  the  first,  or  normal,  ratio. 

+  L.W.  =  liver  weight:  N.B.W.  =r  normal  body  weight;  O.B.W.  —  original  body  weight: 
F.B.W    rr  final  body  weight. 

complete  or  almost  complete  loss  of  glycogen  from  the  liver,  as  shown 
by  Schryver,"""  Cramer  and  Krause.**  Parhon  ^^  and  Fukui."  Hence, 
since  in  thyrotoxicosis  there  is  practically  no  actual  loss  of  liver  weight, 
something  must  occur  in  this  organ  to  counterbalance  this  loss  of 
glycogen.  Just  what  this  is  we  are  not  at  present  prepared  to  state. 
Rous  and  McMaster  *-  concluded  that  the  changes  which  occur  in  the 
liver  during  fasting  are  essentially  conditioned  by  functional  demands 
made  on  the  liver.     With  the  markedly  increased  metabolism  in  hyper- 


43.  Schryver,  S.  B. :    J.  Physiol.  32:159,  1905. 

44.  Cramer,  W.,  and  Krause:    Proc.  Roy.  Soc,  series  B  86:550,  1913. 

45.  Parhon,  M. :    J.  de  physiol.  et  de  path.  gen.  15:75,  1913. 

46.  Fukui,  T. :     Arch.  f.  d.  ecs.  Phvsiol.  210:410.  1925. 
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thyroidism,  it  is  probable  that  the  functional  activity  of  the  liver  is 
greatly  increased.  This  increased  activity  may  take  one  or  both  of 
two  directions.  In  the  first  place,  it  is  well  known  that  in  hyperthyroid- 
ism there  is  a  marked  increase  in  the  excretion  of  urea,  in  the  formation 
of  which  the  liver  plays  the  chief  role,  as  shown  by  Bollman,  Mann 
and  Magath."''  In  the  second  place,  the  increased  metabolism  of 
hyperthyroidism  calls  for  an  increase  of  available  and  utilizable  carbo- 
hydrate for  energy  requirements.  The  liver  is  depleted  of  its  glycogen, 
and  the  blood  sugar  is  not  increased  because  it  is  burned  at  such  a  rapid 
rate.  Cramer  *^  considered  glycogen  as  a  specific  product  of  secretion 
of  liver  cells.  The  glycogenic  function  of  the  liver  is,  he  thought,  an 
autonomous  secretory  function  by  which  the  liver  produces  carbohydrate 
in  the  form  of  glycogen  independently  of  any  supply  of  preformed 
carbohydrate  in  the  food  and  secretes  it  into  the  blood  in  the  form  of 
dextrose.  Stimulation  of  the  glycogenic  function  of  the  liver  by  the 
thyroid  and  suprarenal  hormones  leads  in  the  normal  organism  to 
increased  oxidation  of  carbohydrates,  increased  formation  of  carbo- 
hydrates from  protein,  increased  heat  production  and  increased  nitrogen 
excretion.  If  Cramer's  idea  is  correct,  there  is  a  marked  increase  in 
the  functional  activity  of  the  liver  in  the  production  of  utilizable  carbo- 
hydrate, which  is  oxidized  so  rapidly  that  it  does  not  accumulate  in  the 
liver  as  glycogen  nor  in  the  blood  as  dextrose.  Further  indication  of 
increased  activity  on  the  part  of  the  liver  in  hyperthyroidism  is  evidenced 
by  the  finding  of  impairment  of  liver  function  in  twenty-two  of  forty- 
four  cases  of  thyrotoxicosis  by  Youmans  and  Warfield.*^  This  impair- 
ment was  in  some  degree  associated  with  loss  of  body  weight. 

This  increased  functional  activity  and  the  increased  rate  of  blood 
flow  are  probably  important  factors  in  the  failure  of  the  liver  to  lose 
weight  in  proportion  to  the  body  as  a  whole  in  hyperthyroidism.  This 
may,  perhaps,  be  considered  a  relative,  if  not  an  actual,  hypertrophy. 

THE     EFFECT     OF     THYROTOXICOSIS     AND     IN.VNITION     ON 
THE     KIDNEYS 

In  his  monograph,  Jackson  -  quoted  Carville  and  Bochefontaine 
(1875),  Luciani  and  Bufalini  (1882)  and  Falck  (1875)  to  the  effect 
that  in  starvation  the  kidneys  are  small  and  atrophic.   In  his  later  work. 


47.  Bollman,  J.  L. ;  Mann,  F.  C,  and  Magatli,  T.  B. :     Am.  J.  Physiol.  69:.371. 
1924. 

48.  Cramer,  W. :    Brit.  J.  Exper.  Path.  5:128,  1924. 

49.  Youmans,  J.  B.,  and  Warfield,  L.  M. :     Liver  Injury  in  Thyrotoxicosis  as 
Evidenced  bv  Decreased  Functional  Efficicncv,  Arch.  Int.  Med.  37:1,  1926. 
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Jackson  ^^  asserted  that  in  inanition  the  kidneys  lose  weight  relatively 
somewhat  less  than  the  body  as  a  whole,  thus  gaining  in  relative  weight ; 
but  in  absolute  weight,  the  kidneys  lost  25.5  per  cent  in  acute  inanition 
and  26.8  per  cent  in  the  chronic  form.  W'itsch  ^^  observed  a  relative 
increase  in  kidney  weight  in  the  three  dogs  which  she  had  starved  until 
they  lost  from  49  to  60  per  cent  of  their  original  body  weight. 

Hewitt  ^^  and  Hoskins  ^^  asserted  that  the  feeding  of  thyroid  to  rats 
causes  hypertrophy  of  the  kidneys.  Hoskins  calculated  that  there  was 
an  increase  in  absolute  weight  of  46.3  and  33  per  cent,  respectively,  in 
older  and  younger  females ;  and  44.4  and  40.4  per  cent  in  corresponding 
males. 

Table  8. — The  Per  Cent  Difference  Bctzveen  the  Actual  Kidney  JP'eight  and  the 
Kidney  Weight  Calculated  for  the  Final  Body  Weight 


Calculated 

Per  Cent 

Original 

Final 

Per  Cent 

Actual 

Kidney  Weight 

Difference 

Daj'S  of 

Body 

Body 

Loss  of 

Kidney 

for  Final 

Between  .Actual 

Thyroid 

Weight, 

Weight, 

Body 

Weight, 

Body  Weight,* 

and  Calculated 

Dog 

Feeding 

Kg. 

Kg. 

Weight 

Gm. 

Gm. 

Kidney  Weight 

1 

48 

11.9 

10.2 

14.3 

n.o 

5S.0 

+18.3 

2 

49 

14.5 

11.35 

21.7 

S3.5 

65.0 

+21.3 

3 

82 

9.7 

6.75 

30.4 

63.0 

38.5 

+38.7 

4 

32 

11.9 

8.04 

33.5 

72.5 

46.0 

+35.3 

5 

70 

9.2 

5.7 

35.8 

62.0 

36.0 

+41.7 

6 

57 

10.5 

6.7 

36.1 

66.5 

38.5 

+-•2.0 

7 

91 

1B.85 

9.65 

39.2 

74.5 

55.0 

+  25.5 

8 

100                   13.9 
-thyrotoxicosis 

7.4 

46.5 
31.7 

62.5 
69.0 

42.5 
47.5 

+32.0 

Mean- 

+32.5 

Mean- 

-inanition. 

25.S 

56.7 

62. 5 

—12  0 

*  The  figures  in  this  column  were  obtained  by  multiplying  the  final  body  weight  by  the 
normal  kidney  weight-body  weight  ratio  of  0.0057. 

There  is  a  fairly  close  correlation  between  body  and  kidney  weight 
in  normal  dogs,  as  may  be  seen  in  column  2  of  table  2.  In  starvation, 
the  coefficient  of  correlation  is  slightly  greater  than  normal,  while  in 
thyrotoxicosis  it  is  considerably  less.  This  indicates  that  in  starvation 
the  kidneys  lose  weight  in  about  the  same  proportion  as  the  body  as 
a  whole,  while  in  thyrotoxicosis  there  is  a  disproportionate  loss  of 
weight  in  either  the  kidneys  or  the  body. 

Table  3  shows  that  in  thyrotoxicosis  the  mean  kidney  weight-original 
body  weight  and  final  body  weight  ratios  are  both  greater  than  the 
normal,  while  in  inanition  both  ratios  are  less  than  normal.  This  indi- 
cates that  in  thyrotoxicosis  the  kidneys  do  not  lose  weight  in  the  same 
proportion  as  the  body. 

In  table  8  the  kidney  weight  calculated  by  multiplying  the  final  body 
weight  by  the  normal  ratio  0.0057  is  seen  to  be  less  than  the  actual 
kidney  weight  in  every  one  of  the  eight  animals  studied.     The  mean 
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per  cent  difference  in  the  last  column  of  the  table  shows  that  the  actual 
kidney  weights  of  the  series  were  32.5  per  cent  greater  than  the  cal- 
culated weights,  although  the  mean  loss  of  body  weight  for  the  series 
was  31.7  per  cent.  A  similar  computation  was  made  for  a  series  of 
starved  dogs  data  for  which  were  collected  from  the  literature. ^^  In  the 
starved  animals,  the  mean  actual  weight  was  12  per  cent  less  than  the 
mean  calculated  weight.  In  this  series,  the  mean  loss  of  body  weight 
was  25.8  per  cent. 

In  table  9.  the  dift'erence  between  actual  kidney  weight  and  kidney 
weight  calculated  for  the  original  body  weight  is  shown.     The  mean 

Table  9. — TJic  Per  Cent  Gain  or  Loss  in  Kidney  Weight  in  Thyrotoxicosis  and 

Starvation 


Inanition 

Thyrotoxicosis 

' 

Calculated 

' 

Calculated 

' 

Kidney 

Kidney 

Weight  for 

Percentage 

Weight  for 

Perct'ntage 

Per  Cent 

Original 

Actual 

Gain  or 

Per  Cent 

Original 

Actual 

Loss  or 

Loss  of 

Body 

Kidney 

Loss  of 

Loss  of 

Body 

Kidney 

Gain  in 

Body 

Weight,* 

Weight, 

Kidney 

Body 

Weight,* 

Weight, 

Kidney 

Weight 

Gm. 

Gra. 

Weightt 

Weight 

Gm. 

Gm. 

Weightt 

10.0 

56.0 

.39.0 

—30.0 

14.3 

67.5 

71.0 

+  5.2 

1.3.2 

75.0 

61.5 

—17.3 

21.7 

82.5 

83.5 

+  1.2 

17.3 

137.5 

124.2 

—11.1 

30.4 

55.0 

63.0 

+14.6 

19.0 

92.5 

53.0 

—42.5 

33.5 

68.0 

72.5 

+  4.5 

20.0 

114.5 

64.1 

—44.0 

35.8 

52.5 

62.0 

+18.0 

20.5 

15.5 

33.3 

—26.7 

36.1 

60.0 

66.5 

+  6.5 

20.7 

23.5 

15.7 

—33.4 

39.2 

90.5 

74.5 

—17.7 

21.S 

122.0 

69.8 

—42.5 

46.5 

79.5 

62.5 

-21.5 

29.3 

52.5 

39.0 

—25.7 

33.7 

85.5 

77.0 

—10.0 

■13.2 

S8.0 

63.3 

—28.0 

49.0 

114.0 

S3.9 

59.3 
58.2 

—47.5 

69.4 

Mean 

-29.9 

69.4 

+  1.3 

*  The  figures  were  obtained  by  multiplying  the  original  body  weight  by  the  normal 
kidney  weight-body  weight  ratio  of  O.OtL")". 

t  For  the  purposes  of  this  table,  the  per  cent  gain  or  loss  of  kidney  weight  was  estimated 
by  calculatiine  the  kidney  weight  (normal  K.W.  B.W.  ratio  =  0.0057)  for  the  original  body 
weight.  This  calculated  kidney  weight  was  compared  with  the  actual  kidney  weight  in  each 
animal  in  the  series. 


actual  and  calculated  weights  in  thyrotoxicosis  were  equal ;  in  inanition, 
the  mean  actual  kidney  weight  was  29.9  per  cent  less  than  the  calculated 
weight.  This  indicates  that  the  kidney  weight  was  maintained  in  thyro- 
toxicosis in  spite  of  the  fact  that  there  was  a  mean  loss  of  body  weight 
of  31.7  per  cent;  while  in  starvation  there  was  a  mean  loss  of  approxi- 
mately 30  per  cent  in  kidney  weight  in  a  series  of  dogs  whose  mean 
loss  of  body  weight  was  only  25. S  per  cent. 

In  table  10,  the  mean,  minimum  and  maxinuim  kidney  weight- 
original  and  final  body  weight  ratios  are  compared  with  the  correspond- 
ing normal  ratios.    From  this  table  it  may  be  seen  that  the  mean  kidney 


50.  Tunkersdorf  et  al.    f  footnotes  20,  21,  22). 
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weight-original  body  weight  ratio  was  5.3  per  cent  greater  in  thyro- 
toxicosis, and  29.7  per  cent  less  in  inanition,  than  the  normal  ratio. 
The  mean  kidney  weight-final  body  weight  ratio  in  thyrotoxicosis  was 
49  per  cent  greater  and  in  starvation  3.5  per  cent  less,  than  the  normal 
mean  ratio.  Much  the  same  differences  are  shown  in  the  minimum  and 
maximum  ratios. 

This  apparent  relative  hypertrophy  of  the  kidneys  is,  perhaps, 
explainable  on  the  same  basis  as  the  apparent  relative  hypertrophy  of 
the  heart  and  liver ;  namely,  increased  work  (excretion  of  an  excess  of 
urea  and  other  products  of  augmented  metabolism)  and  increased  blood 
flow  (increased  volume  per  stroke  and  output  per  minute  of  the  heart). 

Table  10. — The  Per  Cent  Difference  Betzveen  Liver  Weight-Body  Weight  Ratios 
in  Normal,  Thyrotoxic,  and  Starved,  Dogs 


Ratios  Compared 

Mean  K.W./N.B.W. 

Mean  K.W.  O.B.W 

Mean  K.W./X.B.W. 

Mean  K.W. /F.B.W 

Minimum  K.W./X.B.W. 
Minimum  K.W.,  O.B.W 

Minimum  K.W./X.B.W. 
Minimum  K.W.  F.B.W 

Maximum  K.W.  N.B.W. 
Maximum  K.W. /O.B.W 

Maximum  K.W./N.B.W. 

Maximum  K.W. /F.B.W +29.5  35.8  —11.2  J3.-2 

*  The  figures   indicate  tlie  degree   to   which   the   .second   ratio   in  each   pair   is    greater   or 
less  than  the  first,  o  •  normal,  ratio. 

COMMENT 

From  the  data  presented  it  appears  that  in  starvation  the  heart  and 
kidneys  lose  weight  in  about  the  same  or  slightly  less  proportion  than 
the  body  as  a  whole,  while  the  liver  loses  in  distinctly  greater  proportion. 
This  corresponds  with  Hayashi's  conclusion  (cited  by  Jackson  ^)  that 
in  inanition  the  heart  and  kidneys  lose  weight  more  slowly,  and  the 
liver  more  rapidly,  than  the  body.  In  thyrotoxicosis  there  appears  to 
be  a  hypertrophy,  relative  or  actual,  in  all  three  organs. 

Witsch  ^°  believed  that  the  incongruity  between  the  relative  weights 
of  the  liver  under  physiologic  conditions  and  in  hunger  inanition  is  due 
to  the  fact  that  the  skeleton  takes  little  part,  only  about  5  per  cent,  in 
the  loss  of  body  weight  in  inanition.  Rous  and  MclMaster  *-  stated 
that  a  comparison  of  the  liver  weight  in  mice  with  that  of  the  soft  body 
fnet  body  weight  less  the  weight  of  the  ligamentous  skeleton)  brings 


Thyrotoxicosis 

Inanition 

Per  Cent 
Differ- 
ence* 

Percentage  of 

Loss  of 
Body  Weight 

Per  Cent 
Differ- 
ence* 

Percentage  of 

Loss  of 
Body  Weight 

+  5.3 

31.7 

-29.7 

25.8 

+49.0 

31.7 

—  3.5 

25.8 

+  4.7 

46.5 

—30.2 

49.0 

+60.4 

14.3 

-7.0 

20.0 

—19.8 

35.8 

-35.0 

36.7 
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out  the  fact  that  the  organ  is,  relatively  speaking,  three  fourths  as  large 
at  extreme  inanition  as  in  the  well  nourished  animal.  We  did  not  dis- 
sect away  the  soft  parts  in  our  animals  and  weigh  them  separately. 
However,  E.  Voit  ^'  calculated  that  in  a  well  nourished  dog  the  skeleton 
constitutes  15  per  cent  of  the  body  weight  and  in  starvation  23  per 
cent.  Using  these  figures,  we  calculated  the  original  and  final  soft 
body  weights  for  each  animal  in  the  starved  and  thyrotoxic  series  and 
for  the  normal  dogs,  and  then  calculated  the  ratios  of  the  organ 
weights  to  the  soft  body  weights  and  compared  them  with  the  corre- 
sponding normal  ratios.  The  actual  ratios  were  different ;  but  the 
comparative  results  dift'ered  so  slightly  from  those  given  that  it  has 
not  been  thought  worth  while  to  record  them  in  detail. 

In  starvation,  the  animal  is  deprived  of  all  food ;  the  metabolic  rate 
is  lowered,  except  for  the  slight  increase  in  the  initial  days  described 
by  Kunde ;  ^^  and  the  animal  becomes  inactive.  In  experimental  hyper- 
thyroidism, on  the  other  hand,  the  dog  takes  the  normal  amount  or 
even  an  excess  of  food ;  the  metabolic  rate  is  increased,  and  the  animal 
is  hyperactive.  One  would  be  warranted,  therefore,  in  presupposing 
a  difference  in  the  part  played  by  individual  organs  in  the  general  loss 
of  body  weight  in  hyperthyroidism  and  inanition,  respectively.  The 
facts  presented  bear  out  this  a  priori  supposition. 

The  apparent  relative,  if  not  absolute,  hypertrophy  of  the  heart, 
liver  and  kidneys  in  hyperthyroidism  is  explained,  perhaps,  by  the  same 
causes  in  the  case  of  each  organ ;  namely,  increased  function  and  aug- 
mented blood  flow  through  the  organ.  The  thyroid  gland  in  these 
animals  was  in  every  case  small,  and  this  organ  certainly  was  not  called 
on  for  increased  functional  activity  under  the  conditions  of  these  experi- 
ments, although  the  blood  flow  through  it  was  probably  increased  just 
as  it  was  through  other  organs  of  the  body.  Hence  it  would  seem  that 
both  increased  function  and  increased  nutrition  are  essential  factors  in 
hypertrophy. 

In  inanition  there  is  decreased  activity  and  decreased  function  of 
most  of  the  organs,  including  the  heart.  In  this  condition,  therefore, 
the  two  chief  factors  in  hypertrophy  of  an  organ,  increased  function 
and  increased  nutrition,  are  absent.  Hence  the  heart  and  kidneys,  the 
functions  of  which  are  less  reduced  than  those  of  other  organs,  lose 
weight  in  relatively  less  proportion  than  does  the  liver,  and  in  about 
the  same  proportion,  or  slightly  less,  than  the  body  as  a  whole.  The 
liver,  on  the  other  hand,  in  inanition,  loses  its  glycogen  and  it  is  not 


51.  Kunde,  Margaret  ^r.:     Am.  J.  Physiol.  63:401.  1922-1923. 
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called  on  for  increased  production  of  urea  as  in  hyperthyroidism.  Hence 
the  liver  loses  weight  in  greater  proportion  than  the  body  as  a  whole 
in  starvation. 

SUMMARY 

In  both  inanition  and  experimental  hyperthyroidism,  the  animal  as 
a  whole  loses  weight ;  but  the  part  played  by  the  individual  organ  is 
different  in  the  two  conditions. 

In  starvation,  the  heart  loses  weight  in  about  the  same  or  somewhat 
smaller  proportion  than  the  body  as  a  whole.  In  experimental  hyper- 
thyroidism, not  only  may  the  heart  not  lose  weight,  but  in  some  animals 
it  may  appear  to  increase  in  size,  for  the  actual  weight  after  prolonged 
thyroid  feeding  may  be  greater  than  the  estimated  heart  weight  at  the 
beginning  of  the  experiment.  This  apparent  hypertrophy  is  most  definite 
in  dogs  that  have  lost  from  25  to  35  per  cent  of  their  body  weight. 
\\'hen  the  loss  of  body  weight  is  40  per  cent  or  more,  the  effect  of 
experimental  hyperthyroidism  on  the  heart  appears  to  be  about  the 
same  as  that  of  inanition. 

The  eff'ects  of  inanition  and  of  experimental  hyperthyroidism  on 
the  kidneys  corresponds  rather  closely  to  their  respective  effects  on  the 
heart. 

In  inanition,  the  liver  loses  weight  in  greater  proportion  than  the 
body  as  a  whole,  and  this  loss  is  closely  related  to  the  disappearance  of 
glycogen  from  this  organ.  In  experimental  hyperthyroidism,  the  liver 
practically  maintains  its  original  weight  in  spite  of  its  loss  of  glycogen. 

The  relative,  if  not  absolute,  hypertrophy  of  the  heart,  liver  and 
kidneys  in  experimental  hyperthyroidism  is  probably  due  to  the  com- 
bined effect  of  increased  function  and  augmented  blood  flow  in  each 
of  these  organs  in  this  condition. 

DISCUSSION 

Georges  M.  Curtis  :  In  view  of  the  results  obtained  by  Dr.  Sinionds  and  Dr. 
Brandes,  it  is  of  interest  to  recall  the  work  of  one  of  Asher's  pupils.  Rohrer 
(Biochcm.  Ztschr.  145:154,  1924),  usins  a  modified  Krogh  microspirometer, 
studied  the  oxygen  consumption  of  surviving  tissues;  He  first  determined  the 
volume  of  oxygen  consumed  by  weighed  bits  of  muscle,  liver  and  kidney  taken 
from  normal  control  white  mice.  Other  mice  were  then  fed  thyroid  extract  and 
the  determinations  repeated.  In  the  resulting  hyperthyroid  state,  muscle  consumed 
24  per  cent  more  oxygen,  liver  23  per  cent  and  kidney  but  16  per  cent  more  than 
the  normal  organ.  The  increase  in  oxygen  consumption  for  the  entire  animal  was 
not  given.  In  white  rats,  this  is  about  37  per  cent  (Curtis:  Biochcm.  Ztschr.  167: 
321,  1926).  Feeding  of  thyroid  extract  increases  the  oxygen  consumption  of  sur- 
viving organs  in  varying  degrees.  These  results  may  throw  some  light  on  the 
varying  weight  loss  of  organs  in  experimental  hyperthyroidism. 

November  11,  1929. 
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LEUKOPLAKIA     OF     THE     STOMACH 

REPORT     OF     A     CASE  * 
HARRY     A.     SINGER 

The  presence  of  squamous  epithelium  in  gastric  mucosa  aside 
from  its  occurrence  in  connection  with  carcinoma  or  in  the  region 
of  the  cardio-esophageal  junction  has  been,  according  to  Borrman/ 
repeatedly  described.  The  descriptions  alluded  to  deal  apparently 
with  the  presence  of  microscopic  areas  of  squamous  epithelium  more 
or  less  accidentally  encountered.  Thus  Hermann,"  to  whom  Borrman 
refers,  described  such  an  area,  3  mm.  long,  in  a  microscopic  prepara- 
tion from  a  resected  stomach,  which  was  not  detected  grossly.  Other 
authors  similarly  have  described  merely  microscopic  areas  when  they 
have  spoken  of  the  presence  of  squamous  epithelium  in  the  stomach. 
Herxheimer "  in  his  discourse  on  the  origin  of  heterologous  cancroid 
of  the  stomach  mentioned,  in  addition  to  metaplastic  cells,  misplaced 
squamous  epithelial  rests  and  groups  of  primitive  undifferentiated 
cells  which  had  persisted.  Herxheimer  made  no  reference  to  macro- 
scopic groups  of  cells,  and  it  can  be  safely  inferred  that  he  was 
discussing  merely  microscopic  zones. 

The  presence  in  the  stomach  of  islands  of  squamous  epithelium 
of  sufficient  extent  to  form  grossly  visible  plaques  is  apparently 
exceedingly  rare  and  little  known.  Kaufmann  *  in  his  comprehensive 
special  pathology  made  no  reference  to  leukoplakia  of  the  stomach ; 
nor  is  this  condition  mentioned  in  the  voluminous  system  edited  by 
Henke  and  Lubarsch,^  although  Konjetzny  ^  in  his  treatise  of  gastritis 
devoted  several  pages  to  the  discussion  of  metaplasia  of  the  gastric 


*  From  the  Department  of  Medicine,  University  of  Illinois  College  of 
Medicine. 

1.  Borrman,  R. :  Geschwiilste  des  Magens  und  Duodenums,  in  Henke  and 
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(footnote  1,  pp.  768-1116). 


210 

epithelium.  A  thorough  search  of  the  literature  led  to  the  discovery 
of  only  one  report  of  a  case  of  leukoplakia  of  the  stomach,  and  even 
here,  although  lengthy,  the  title  does  not  include  any  statement  which 
refers  to  the  leukoplakia  per  se. 

The  aforementioned  case,  which  was  reported  in  1899  by  van 
Leersum  and  Rotgans,'  concerns  a  young  woman  22  years  of  age 
who  dated  her  condition  to  seven  years  prior  when  she  was  required 
to  remain  in  bed  three  weeks  on  account  of  gastric  symptoms.  She 
found  it  necessary  in  the  course  of  time  to  eliminate  rough  foods 
and  to  restrict  her  diet  more  and  more  until  finally  she  could  tolerate 
only  liquids.  If  she  attempted  to  eat  semisolid  or  solid  foods,  pain 
and  vomiting  ensued.  It  was  stated  that  there  was  nothing  in  the 
physical  examination  or  the  history  to  point  to  syphilis  except  possibly 
the  small  stature  of  the  patient  whose  measurements  were  those  of 
a  13  year  old  girl.  In  the  Ewald  meal  yeast  cells,  large  bacilli  and 
other  bacteria  were  found.  There  was  no  free  and  16  degrees  total 
acidity.  In  the  stomach  washings,  squamous  epithelial  cells  were  pres- 
ent in  such  large  numbers  and  groups  as  to  cover  at  times  the  entire 
microscopic  field.  Retained  food  was  also  recovered  by  lavage.  The 
introduction  of  200  cc.  of  fluid  elicited  pain  and  vomiting.  Two 
operations  were  performed,  the  first  a  pyloroplasty,  the  second  a 
total  extirpation  of  the  stomach  with  an  anastomosis  of  the  cardia  to 
the  duodenum.  The  distal  two  thirds  of  the  stomach  was  transformed 
into  a  narrow  tube,  and  the  proximal  one-third  also  was  constricted 
but  to  a  lesser  degree.  As  nearly  as  can  be  determined  from  the 
description,  the  leukoplakia  was  noted  in  all  parts  of  the  stomach, 
although  the  exact  extent  is  not  stated.  In  two  illustrations  accom- 
panying the  article,  stratified  epithelium  is  seen  to  form  the  lining  of 
the  stomach  wall. 

In  a  recent  article  on  gastric  syphilis,  I  ^  submitted  a  detailed 
account  of  a  case  in  which  the  resected  portion  of  the  stomach  pre- 
sented among  other  features  a  prominent  white  patch  of  squamous 
epithelium.  This  plaque  was  merely  touched  on  in  the  description  and 
only  incidentally  mentioned.  On  account  of  the  rarity  of  this  observa- 
tion, a  separate  report  seems  warranted  in  order  that  the  case  may 
be  indexed  under  the  title  of  leukoplakia  of  the  stomach  and  an 
adequate  description  of  the  condition  be  placed  on  record. 


7.  Van  Leer.sum,  E.  C,  and  Rotgans,  J.:  Extripatie  der  geheele  niaaglooze 
Oesophago-Duodenostomie.  Endogastritis  obliterans.  De  maaglooze  Mensch. 
Nedcrl.  tijdschr.  v.  genecsk.  35:993,   1899. 

8.  Singer,  H.  A. :  Syphilis  of  the  Stomach  with  Special  Reference  to  Its 
Relationship  to  Linitis  Plastica,  Am.  J.  Syph.  13:391.  1029. 
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REPORT     OF     CASE 


History. — R.  M.,  a  white  man,  51  years  of  age,  entered  the  Research  and 
Educational  Hospitals,  March  22,  1928,  with  complaints  of  abdominal  pain  and 
vomiting  of  three  years'  duration.  The  progress  of  the  disease  was  rather  slow, 
particularly  in  regard  to  the  vomiting,  until  shortly  before  entrance,  when  the 
patient  was  unable  to  retain  even  liquids.  No  history  of  a  primary  syphilitic 
lesion  was  obtained.  Physical  examination,  except  for  a  moderate  degree  of 
emaciation  and  a  sense  of  resistance  in  the  epigastrium,  was  negative. 

Laboratory  Data. — The  fasting  stomach  contained  120  cc.  of  clear  fluid  which 
gave  a  negative  test  for  free  acid  and  a  positive  test  for  chemical  blood. 
Following  an  Ewald  meal,  450  cc.  of  poorly  digested  gastric  contents  was 
obtained,  which  was  likewise  devoid  of  free  acidity.  Occult  blood  was  present 
in  the  stomach  contents  and  also  in  the  two  stools  examined.  The  x-ray  picture 
showed  an  hour-glass  constriction  and  canalization  of  the  middle  portion  of  the 
stomach.  There  was  marked  gastric  stasis.  The  roentgenologist  diagnosed  prob- 
able carcinoma  and  suggested  the  possibility  of  syphilis.  There  was  a  moderate 
secondary  anemia.  The  Wassermann  and  Kahn  tests  were  reported  positive 
(four  plus). 

Clinical  Course. — After  a  few  days  of  treatment  with  mercury  and  iodides,  it 
soon  became  clear  that  the  obstruction  would  eventually  demand  surgical  inter- 
vention. Operation  was  therefore  decided  on.  At  the  laparotomy,  a  thickened, 
shrunken  stomach  was  found  with  the  maximum  involvement  in  the  distal  two- 
thirds,  where  many  fibrous  adhesions  were  encountered.  An  extensive  resection 
was  performed,  leaving  only  the  proximal  5  cm.  of  the  stomach.  The  patient 
made  an  uneventful  recovery  and  was  discharged,  April  21,  1928,  in  good  condition. 
He  appeared  a  year  later  in  the  clinic  complaining  of  an  independent  condition 
and  stated  that  since  leaving  the  hospital  he  had  experienced  no  gastric  symptoms. 

Gross  Pathologic  Observations. — The  resected  stomach  was  submitted  to 
Dr.  R.  H.  Jaffe,  whose  anatomic  diagnosis  was  probable  syphilis  of  the  stomach. 
The  gross  characteristics  can  be  described  in  brief  as  follows :  The  specimen 
had  the  appearance  of  a  sausage  with  an  enormously  thickened,  rigid  wall. 
There  was  a  deep  constriction  2.5  cm.  from  the  distal  end,  which  produced  an 
hour-glass  deformity  of  the  pyloric  portion.  The  lumen  of  the  stomach  was 
greatly  constricted,  admitting  in  its  widest  part  no  more  than  two  fingers.  In  its 
narrowest  portion,  which  was  located  in  the  pyloric  region,  the  diameter  of  the 
lumen  was  reduced  to  0.4  cm.  The  maximum  thickness  of  the  wall  of  the  stomach 
was  1.5  cm. ;  the  minimum,  0.9  cm.  The  thickening  was  due  mainly  to  an  increase 
in  the  submucosa,  which  in  places  measured  as  much  as  1  cm.  On  cross-section, 
the  submucosa  was  glistening  white  and  fasciculated.  Fibrous  extensions  from  the 
submucosa  passed  into  and  divided  the  underlying  muscularis  propria,  giving 
the  latter  a  lattice-work  appearance.  The  serous  covering  and  the  mucous  lining 
were  slightly  thickened,  as  seen  in  cross-section.  The  serosa  on  the  anterior 
surface  was  roughened  by  adherent  fibrous  tags,  whereas  the  posterior  surface 
was  smooth  and  glistening. 

The  appearance  of  the  interior  of  the  stomach  was  unique  (fig.  1).  In  the 
proximal  end  of  the  specimen  on  the  anterior  wall  was  a  raised,  roughly 
quadrangular  plaque  (A),  which  measured  2  cm.  and  which  by  virtue  of  its 
snow-white  color  stood  out  prominently.  The  surface  of  this  white  plaque  was 
finely  wrinkled   and   puckered.     Here   and   there,   a    radiating   series    of   delicate 
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folds  emanated  from  a  central  depression.  A  small  hemispherical  yellowish 
nodule  projected  above  the  level  of  the  plaque  (this  nodule  which  was  included 
in  the  portion  removed  for  section  consisted  of  fibrous  tissue).  The  demar- 
cation of  the  white  plaque  from  the  surrounding  tissue  was  distinct.  A  diverticu- 
lum-like  outpouching  (B)  appeared  distal  to  the  described  patch  and  w-as  separated 
from  it  by  a  linear  zone  of  superficial  ulcerations  overlaid  by  fibrin.  The  remainder 
of  the  mucosa  was  for  the  most  part  mammillated  and  from  gray-pink  to  pinkish 
red. 

Microscopic  Description  of  the  Leukoplakia. — When  the  zone  of  squamous 
epithelium  was  approached  (fig.  2),  the  mucosa  exhibited  a  moderate  diminution 
in  the  number  of  glandular  elements.     In  the  tunica  propria  adjoining  the  patch 


Fig.  1. — The  distal  portion  of  the  resected  stomach  opened  along  the  middle 
of  the  posterior  wall.  A  patch  of  leukoplakia  (A)  is  separated  from  a  localized 
outpouching  (/?)  of  the  gastric  wall  by  a  linear  zone  of  superficial  ulcerations. 
The  dotted  lines  indicate  the  extent  of  the  plaque  before  a  piece  was  excised  for 
microscopic  examination. 


of  leukoplakia  were  numerous  eosinophils,  round  cells  and  plasma  cells,  scattered 
among  which  were  enormous  numbers  of  Russell  bodies.  The  transition  between 
the  cylindric  and  squamous  types  of  epithelium  was  an  abrupt  one.  The  squamous 
layer  assumed  its  maximum  thickness  of  from  15  to  20  cells  practically  imme- 
diately, but  did  not  maintain  this  thickness  throughout  its  extent. 

The  lowermost  layers  of  prickle  cells  presented  a  normal  appearance,  but 
those  more  superficially  situated  were  swollen,  poorly  stained  and  devoid  of 
intercellular  protoplasmic  bridges,  but  still  retained  their  nuclei.  The  edematous 
epithelial  cells  were  found  in  varying  numbers  in  different  portions  of  the  plaque. 
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The  thickness  of  the  squamous  epithehal  layer  was  directly  proportionate  to  the 
size  and  number  of  the  parakeratotic  cells.  The  rete  pegs  were  on  the  whole 
poorly  developed  and  frequently  entirely  absent.  Here  and  there,  the  squamous 
epithelium  had  undergone  destruction.  In  one  area,  the  defect  was  occupied  by  a 
plug  of  fibrin  in  the  meshes  of  which  were  enclosed  many  leukocytes  and  a  great 
deal  of  nuclear  debris.      Bordering  such  an   ulcer  was  young  granulation  tissue 


Fig.    2. — A    section    from    the    margin    of    the    plaque    illustrating   the    abrupt 
transition  from  cylindric  to  squamous  epithelium. 


infiltrated   by   many    round   cells   and   plasma   cells,    eosinophilic   and   neutrophilic 
leukocytes  and  a  few  macrophages. 

The  basal  layer  of  the  stratum  germinativum  rested  in  most  places  on  a  some- 
what edematous  fibrous  tissue  which  divided  and  separated  the  muscle  bundles 
of  the  greatly  hypertrophied  muscularis  mucosae.  There  was  little  infiltration  of 
inflammatory  cells  in  the  subepithelial  connective  tissue,  except  at  the  margin 
of  the  transition  from  the  columnar  type  and  about  the  areas  of  ulceration.  In 
some  places  intervening  between  the  squamous  epithelium  and  the  muscularis 
mucosae  was  a  wide  tunica  propria  containing  glandular  elements  between  which 
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were   numerous   inflammatory   cells   and   Russell    bodies.     Occasionally,   a   gastric 
pit  was  seen  communicating  with  the  lumen  of  the  stomach  (fig.  3). 

Microscopic  Features  of  the  Remainder  of  the  Stomach. — The  mucosa  showed 
moderate  atrophy  of  the  glandular  elements,  diffuse  cellular  infiltration  and 
multiple  superficial  ulcerations  bordered  by  dense  cellular  infiltrates  and  young 
granulation  tissue  rich  in  capillary  blood  vessels. 


is 
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Fig.  3. — Squamous  epithelium  ovtrl 
the  mouth  of  a  pit. 


tninikv  (,t  the  gastric  glands  and  borders 


The  muscularis  mucosae  showed  enormous  increase  in  both  the  fibrous  and  the 
muscular  elements  and  extensions  of  connective  tissue  into  the  overlying  mucosa. 

The  microscopic  features  of  the  submucosa  were  prodigious  thickening  due  to 
fibrous  tissue  overgrowth,  thickening  of  the  larger  blood  vessels  due  mainly 
to  muscle  fiber  proliferation  in  the  region  of  the  adventitia,  focal  panvasculitis 
affecting  the  veins  to  a  far  greater  degree  than  the  arteries,  perivascular  round 
cell  infiltration  of  varying  extent,  and  focal  and  diffuse  round  and  plasma  cell 
infiltrations. 

In  the  muscularis  propria  were  observed  extensions  of  connective  tissue 
from  the  submucosa  invading  and  partially  replacing  the  circular  layer  and  mild 
infiltration  along  the  fibrous  scptums. 
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Microscopically,  the  serosa  showed  slight  connective  tissue  thickening  with 
minor  degree  of  cellular  infiltration. 

Bacteriology. — Levaditi  and  Ziehl-Neelsen  stains  w'ere  negative,  respectively, 
for  spirochetes  and  tubercle  bacilli. 

COMMENT 

The  problems  in  connection  with  leukoplakia  of  the  stomach  differ 
in  no  essential  from  the  questions  concerning  leukoplakia  elsewhere. 
The  origin  of  the  squamous  epithehum  in  the  case  here  reported  in  view 
of  the  presence  of  a  gastritis  is  presumably  metaplastic,  the  result  of 
prolonged  irritation  (see  Fiitterer^).  It  is  also  conceivable  that  the 
plaque  originated  from  a  group  of  primitive  cells  which  possessed 
potentialities  for  differentiating  into  both  the  cylindric  and  the  squamous 
types  of  epithelium  which  were  simultaneously  present.  The  role  of 
syphilis  is  conjectural.  The  presence  of  syphilis  was  established  in  the 
case  here  reported.  In  the  patient  of  van  Leersum  and  Rotgans,"  the 
only  symptom  or  sign  suggestive  of  syphilis  was  the  lack  of  physical 
development.  However,  the  contracted  state  of  the  stomach  which  led 
to  the  operation  might  well  have  represented  the  healed  stage  of  a 
syphilitic  gastritis.  The  relationship  of  leukoplakia  to  squamous  cell 
carcinoma  of  the  stomach  involves  the  same  considerations  as  leukoplakia 
elsewhere  in  the  body. 

November  11.  1929. 


9.  Fiitterer,   G. :    Experimentally   Produced   Genuine   Epithelial    Metaplasia   in 
the  Stomach,  J.  A.   M.  A.  43:1129.  1904. 


THE     INFLUENCE     OF     BLOCKADE     OF     THE     RETIC- 

ULO-ENDOTHELIAL     SYSTEM     ON     THE 

FORMATION     OF     ANTIBODIES  * 

PAUL    R.    CAXNOX 

RAYMOND     B.     BAER 

F.    L.     SULLIVAN 

AND 

J.    R.    WEBSTER 

Metchnikofif's  idea  that  antibodies  are  products  of  the  parenteral  ingestion  and 
digestion  of  foreign  substances  by  phagocytic  cells,  has  received  additional  support 
within  recent  years  as  a  result  of  the  interest  in  the  functions  of  the  so-called 
reticulo-endothelial  system.  According  to  the  hypothesis  of  Metchnikoff,  if 
phagocytosis  and  intracellular  digestion  of  foreign  materials  could  be  prevented, 


*  From  the   Department  of  Pathology  of  the  University  of  Chicago. 
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antibody  formation  would  also  be  prevented.  Blockade  of  the  phagocytic  cells 
would  seem  to  furnish  a  good  method  for  the  elucidation  of  the  problem,  but  the 
results  of  such  experiments  have  been  inconclusive,  some  investigators  having  found 
a  decrease  in  antibody  formation  subsequent  to  the  so-called  blockade,  some  an 
increase  and  others  no  effect  at  all.  A  close  analysis  of  their  work,  however, 
reveals  the  probable  causes  of  these  divergent  observations. 

It  is  obvious  that  the  blockade  by  particulate  matter  of  every  reticulo-endothelial 
cell  of  the  mammalian  body  would  be  extremely  difificult,  and,  indeed,  is  probably 
impossible.  Even  if  it  were  possible,  the  adaptive  powers  of  the  body  would  soon 
furnish  more  phagocytic  cells,  either  by  further  regeneration,  or  by  differentiation 
of  forms  previously  inactive.  It  is  useless  to  expect  complete  blockade.  Never- 
theless, it  should  be  possible  to  eliminate  a  great  number  of  the  actively  phagocytic 
cells  by  blockading  methods  and,  if  the  hypothesis  of  Aletchnikoff  is  correct,  to 
obtain  a  corresponding  decrease  in  antibody  formation. 

In  testing  this  idea,  however,  the  following  conditions  are  essential : 

1.  A  proper  amount  and  kind  of  blocking  material  must  be  injected. 

2.  This  injection  should  be  continued  throughout  the  experiment. 

3.  Both  intravenous  and  intraperitoneal  injections  of  the  blocking  material  are 
necessary. 

4.  A  sufficient  number  of  animals  to  eliminate  individual  variation  must  be  used. 

5.  A  small  dose  of  "test  antigen"  should  be  employed.  Adequate  blockade  of 
the  reticulo-endothelial  system  cannot  be  expected  unless  the  first  three  of  these 
conditions  are  observed ;  and  the  effects  of  the  blockade  on  antibody  formation 
cannot  be  clearcut  unless  the  last  two  are  recognized. 

The  experiments  here  described  were  performed  with  the  aim  in  view,  first,  to 
block  as  many  of  the  phagocytic  cells  of  the  body  as  possible,  and  second,  and  of 
equal  importance,  to  keep  blocked  these  and  any  other  cells  that  might  regenerate 
or  differentiate  into  active  forms.  This  can  be  successful  only  if  frequent  intra- 
venous, as  well  as  intraperitoneal,  injections  are  made.  In  addition,  a  sufficient 
number  of  animals  must  be  used  to  eliminate  the  factor  of  individual  variation. 
Even  with  these  prerequisites  it  is  probable  that  the  results,  as  far  as  antibody 
formation  is  concerned,  will  be  obscured  unless  the  proper  dosage  of  "test  antigen" 
is  used.  This  was  shown  by  Motohashi  when  he  demonstrated  that  splenectomy  in 
the  rabbit  is  followed  by  a  decrease  in  the  liberation  of  antibody  into  the  blood 
stream  only  when  a  small  amount  of  antigen  is  injected. 

Thirty  rabbits  in  all  were  used.  The  blockading  material  was  a  suspension  of 
from  4  per  cent  to  8  per  cent  of  Higgins'  india  ink  (white  label  bottle)  in  0.85 
per  cent  sodium  chloride  solution.  This  was  injected  two  or  three  times  a  day, 
intravenously  and  intraperitoneally,  in  amounts  ranging  from  5  cc.  to  25  cc.  At  the 
end  of  two  weeks  of  such  blocking  procedures,  0.5  cc.  of  a  0.5  per  cent  suspension 
of  sheep's  red  blood  corpuscles,  washed  five  times,  was  injected  intravenously.  The 
sheep's  cells  were  always  from  fresh  blood  and  were  centrifugated  at  the  same 
speed  for  the  same  period  of  time  during  the  last  washing.  The  rabbits  in  each 
series  were  selected  so  as  lo  be  of  practically  the  same  weight,  and  a  constant 
amount  of  antigen  was  injected  into  each  animal.  At  intervals  of  time  the  serums, 
inactivated  at  56  C.  for  thirty  minutes,  were  titrated  in  a  system  as  follows :  0.2  cc. 
of  a  1  to  4  dilution  of  pooled  guinea-pig  serum,  1  cc.  of  diluted  serum  and  0.5  cc. 
of  a  2.5  per  cent  suspension  of  washed  sheep's  corpuscles  in  0.85  per  cent  sodium 
chloride  solution.  The  highest  dilution  of  serum  causing  complete  hemolysis  in 
one  hour  at  Zl  C.  was  taken  as  the  titer.  In  series  1  and  2,  the  blockading  proce- 
dures were  discontinued  at  the  time  of  injection  of  the  "test  antigen" ;  in  series  3 
and  4,  they  were  continued  until  the  end  of  the  experiment. 
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The  results  of  these  experiments  may  be  summarized  as  follows : 

1.  The  liberation  into  the  blood  stream  of  hemolysins  to  sheep's  red  corpuscles 
following  blockading  procedures  depends  on  the  manner  of  administration  of  the 
blockading  material  and  the  amount  of  antigen  injected.  Repeated  injections  of 
suspensions  of  india  ink,  particularly  intravenously,  and  continued  after  the  injection 
of  a  small  quantity  of  "test  antigen,"  are  followed  by  a  significant  decrease  in  the 
liberation  of  antibody  into  the  blood  stream,  this  liberation  apparently  varying 
inversely  with  the  extent  to  which  the  phagocytic  cells  are  blocked. 

2.  This  decrease  in  output  of  antibody  is  independent  of  the  individual  variation 
of  the  animals,  of  loss  of  weight  or  of  depression  by  fluids  alone. 

3.  Evidence  is  presented  that  small  amounts  of  blockading  material  stimulate 
the  liberation  of  antibody,  whereas  large  amounts  tends  to  depress  such  a 
liberation. 

4.  These  experiments  offer  additional  evidence  that  antibodies,  at  least 
hemolysin,  are  formed  by  the  phagocytic  cells  of  the  mesenchymal  tissues. 

The  complete  report  is  published  in  the  Journal  of  Immunology  (17:441  [Nov.] 
1929). 

November  11,  1929. 


TWO     CASES     OF     MALIGNANT     ULCERATIVE     ENDO- 
CARDITIS    OF     THE     PULMONARY     VALVE* 

W.    W.     BR ANDES 

The  first  case  is  that  of  a  white  woman,  25  years  of  age,  whose  chief  complaint 
was  nausea,  vomiting  and  fever.  During  the  course  of  the  disease,  however,  joint 
pain  and  temperature  of  the  septic  type  developed,  and  a  murmur  was  heard  over 
the  pulmonic  area.  After  repeated  negative  results,  a  positive  blood  culture  was 
obtained,  a  nongreen-producing,  nonhemolyzing  streptococcus  growing  only  on 
blood  mediums  and  under  partial  oxygen  tension  being  isolated.  Pregnancy  had 
been  diagnosed,  but  criminal  abortion  was  denied.  The  patient  died  on  the  twenty- 
fourth  day  in  the  hospital.  The  postmortem  examination  demonstrated  massive, 
irregular,  friable  vegetations  on  the  pulmonary  valves  apparently  completely 
occluding  the  orifice  of  the  pulmonary  artery,  and  similar,  but  somewhat  small, 
vegetations  scattered  along  the  entire  length  of  the  posterior  wall  of  the  artery  to 
the  hilum  of  the  left  lung.  Numerous  emboli  were  present  in  the  intrapulmonic 
branches  of  the  pulmonary  artery,  and  multiple  hemorrhagic  infarcts,  but  no  abscess. 
Acute  fibrinous  pleurisy  was  present.  The  right  side  of  the  heart  was  markedly 
dilated.  There  was  a  necrotic  ulcer  at  the  level  of  the  internal  os  of  the  uterus 
on  the  posterior  wall  and  a  ragged  reddish-gray  area  in  the  fundic  portion.  A 
small  amount  of  thin  grayish  exudate  was  present  over  the  rectum  and  posterior 
surface  of  the  uterus.  The  spleen  was  large  and  soft.  There  were  numerous 
petechial  hemorrhages  and  small  pustules  in  the  skin  of  the  back. 

Histologic  preparations  contained  decidual  tissues  and  chorionic  villi  in  the 
fundic  portion  of  the  uterus. 

Gram's  stain  of  the  tissues  demonstrated  gram-positive  chain-forming  organisms 
in  the  vegetations,  lungs,  spleen,  liver,  uterus  and  glomeruli  of  the  kidneys. 

The  second  case  was  that  of  a  colored  man,  aged  43.  who  cut  his  right  thumb 
on  a  tin  can.  The  thumb  was  amputated  on  the  day  following  the  accident,  but 
septicemia  developed  rapidly  and  death  followed  in  ten  days. 


*  From  the  Department  of  Pathology,  Northwestern  University. 
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The  postmortem  examination  demonstrated  a  vegetation  10  by  12  mm.  on  one 
leaflet  of  the  pulmonary  valve  and  an  ulceration  of  the  intima  of  the  aorta  with 
marginal  vegetations  5  mm.  from  the  valves.  There  were  multiple  septic  infarcts 
in  the  right  lung,  acute  fibrinous  pericarditis  and  pleuritis,  a  generalized  fibrino- 
purulent  peritonitis  and  descending  infection  of  the  kidneys. 

These  cases  were  brought  before  the  society  because  of  the  infrequency  of  purely 
pulmonary  valve  involvement,  but  chiefly  because  of  the  massive  size  of  the  vegeta- 
tions and  special  bacteriologic  features  in  the  first  case. 

November  11,  1929. 


EXPERIMENTAL     FAT     NECROSIS     AND     ISOLATION 
OF    A     CAUSATIVE     FACTOR* 

M.     PIXSON     XEAL 

.\ND 

MAX     M.     ELLIS 

A  lipase  fraction  has  been  isolated  from  fresh  hog's  pancreas,  dried  pancreatin 
(Armour's  lot  no.  205257)  and  the  dried  seeds  of  Arachis,  the  peanut,  and 
Helianthus,  the  common  sunflower.  The  lipase  fractions  from  each  of  these  sources 
when    injected    intraperitoneally    into    white    rats    produced    definite    fat    necrosis. 

These  lipase  fractions  were  not  thermostabile,  and  were  rendered  inactive,  so 
far  as  the  production  of  fat  necrosis  was  concerned,  by  treatment  with  ethyl 
alcohol  in  strengths  above  50  per  cent ;  they  were  water-soluble  and  were  not 
injured  by  the  presence  of  ether,  toluene  or  xylene;  they  were  not  adsorbed  by 
blood  or  animal  charcoal,  from  either  acid  or  alkaline  solutions ;  they  were  extracted 
from  both  acid  and  alkaline  material,  and  they  did  not  digest  fibrin,  but  were 
active  in  the  splitting  of  ethyl  butyrate. 

The  results  obtained  by  injections  of  these  extracts  which  had  no  effect  on 
fibrin  permit  the  conclusion  that  trypsin  is  not  required  in  the  production  of 
experimental   fat   necrosis. 

Histologic  lesions  of  fat  necrosis  found  six  hours  following  injections  of  the 
lipase  fraction  derived  from  Arachis,  in  morphology  and  in  staining  reaction,  showed 
damages  to  cell  walls,  cytoplasm,  nuclei  and  cell  fat  content.  Loss  of  nuclear 
material  within  six  hours  after  injections  showed,  so  far  as  the  cell  was  concerned, 
the  critical  character  of  the  process.  The  loss  of  nuclear  material  appears  to 
be  entirely  by  lysis.  The  earliest  anatomic  lesions  were  found  sixteen  and  one- 
half  hours  after  injections  of  the  lipase  fraction  from  hog's  pancreas.  Gross  and 
microscopic  lesions  eight  days  after  injections  of  Arachis  material  showed  definite 
reparative  reactions.  The  local  limitation  of  the  lesions  of  fat  necrosis  can  be 
partially  accounted  for  by  the  cellular  wall,  or  zone  of  demarcation. 

This  experimental  fat  necrosis  produced  no  definite  clinical  manifestations  in 
the   animals  into   which   injections  were   made. 

The  assumption  of  Langerhans  that  lipase  is  an  etiologic  factor  of  fat  necrosis 
has  been  proved  experimentally  by  the  use  of  lipase  fractions  derived  from  animal 
and  vegetable  materials. 

DISCUSSION 

H.  G.  Wells  :  I  wish  to  congratulate  the  authors  on  the  splendid  piece  of 
work  they  have  presented.  I  am,  of  course,  particularly  interested  because  for 
several  years  more  than  a  quarter  of  a  century  ago  I  tried  to  find  out  what 
it  was  that  caused  typical  fat  necrosis,  and,  with  the  means  at  that  time  available, 
I  was  unable  to  separate  a  lipase  from  trypsin  and  still  produce  fat  necrosis  with 


*  From  the  Pathological   Laboratory  of  University  of  Missouri. 
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a  lipase.  Blood  and  extracts  from  liver  which  are  actively  lipolytic  would  not 
produce  fat  necrosis.  I  thought  that  this  might  depend  on  the  fact  that  there 
are  several  sorts  of  lipases,  some  of  which  hydrolyze  one  sort  of  ester  and  not 
another.  I  noted  that  Dr.  Ellis  spoke  only  of  testing  his  lipases  with  ethyl 
butyrate.  Did  he  determine  whether  they  would  hydrolyze  triglycerides?  Of 
course,  in  order  to  produce  fat  necrosis  the  lipase  would  have  to  hydrolyze  triolein 
and  tripalmitin.  In  the  experiment  in  which  the  lipase  was  inactivated  by  alcohol, 
was  there  found  to  be  close  parallelism  between  the  loss  of  ability  to  produce  fat 
necrosis  and  the  loss  of  fat-splitting  activity?  Of  course,  the  crucial  experiment 
here  was  the  production  of  fat  necrosis  with  artificial  lipases  prepared  by  Falk's 
method.  Here  certainly  the  presence  of  trypsin,  either  active  or  inhibited,  can 
be  excluded.  In  Dr.  Neal's  presentation  no  mention  was  made  of  the  lesions 
produced  by  these  artificial  lipases,  and  I  should  like  to  know  more  about  the 
effects  they  produced.  Were  areas  of  fat  necrosis  found  in  the  thoracic  cavity  in 
these  experiments?  I  have  often  seen  them  in  fat  necrosis  produced  by  intra- 
peritoneal injection  of  large  doses  of  active  pancreatic  extracts. 

M.  M.  Ellis  :  The  lipase  fractions  did  hydrolyze  triglycerides.  In  the  alcohol 
treated  extractives  there  was  a  parallelism  between  the  loss  of  the  fat-splitting 
ability  and  the  property  to  produce  fat  necrosis ;  as  the  fat-splitting  activity 
declined,  so  did  the  fat  necrosis  producing  property.  Experiments  using  the 
artificially  prepared  lipase  fraction  (following  Falk's  method)  are  in  progress,  and 
while  the  observations  are  suggestive,  we  are  not  prepared  to  give  a  final  state- 
ment. Regions  of  fat  necrosis  were  not  found  in  the  thoracic  cavity  of  any  of 
our  300  animals   into  which  intraperitoneal   injections  were  made. 

M.  P.  Neal  :  In  the  presentation  of  the  pathologic  phase  of  this  work  mention 
of  the  lesions  produced  by  the  artificial  lipases  was  intentionally  avoided  because 
our  observations  to  date  are  not  considered  conclusive. 

December  9,   1929. 


SQUAMOUS     CELL     CARCINOMA     OF     THE     TRACHEA* 
PAUL     J.     BRESLICH 

A  white  man,  aged  60,  complained  of  severe  dyspnea  of  two  days'  duration. 
For  si.x  months  he  had  had  paroxysmal  attacks  of  dyspnea  occurring  with  increased 
frequency  usually  at  night.  There  was  also  a  persistent  productive  cough  with 
hoarseness.  There  were  no  significant  observations  in  the  physical  and  roentgen 
examinations  of  the  chest.  Treatment  failed  to  relieve  the  dyspnea  and  the  patient 
lost  strength  rapidly.  The  postmortem  examination  disclosed  a  tumor  in  the 
posterior  wall  of  the  trachea  just  above  the  bifurcation  which  narrowed  the  lumen 
to  a  slit  a  few  millimeters  wide.  The  tumor  extended  backward  to  the  pre- 
vertebral fascia  displacing  the  esophagus  to  the  left.  The  surface  of  the  tumor 
in  the  trachea  was  nodular  and  ulcerated,  while  the  esophageal  mucosa  over  the 
bulging  mass  was  smooth  and  unchanged.  Except  for  a  small  nodule  in  the 
lining  of  the  esophagus  just  below  the  tumor  and  covered  with  smooth  mucosa 
there  were  no  metastases  to  other  tissues.  There  was  no  evidence  of  an  esophageal 
diverticulum  or  tracheo-esophageal  fistula  from  which  the  tumor  might  have 
originated.  The  new  growth  seemed  therefore  to  be  primary  in  the  lining  of 
the  trachea.  The  cells  of  the  tumor  were  squamous  epithelium,  and  in  the 
literature  are  reported  seven  similar  growths  of  the  trachea. 

(The  complete  report  is  pulilished  in  the  Journal  of  Cancer  Research  14:144, 
1930.) 


*  From  the  Henry  Baird  Favill  Laboratory  of  St.  Luke's  Hospital,  Chicago. 
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DISCUSSION 

H.  G.  Wells  :  In  a  case  of  carcinoma  of  the  trachea  with  squamous  cell 
structure,  the  exclusion  of  a  primary  carcinoma  of  the  esophagus  invading  the 
trachea  is  difficult.  I  noticed  that  in  the  specimen  passed  around  the  esophagus 
is  involved.  I  take  it  that  the  conclusion  that  this  carcinoma  arose  in  the  trachea 
rather  than  in  the  esophagus  rests  on  the  lack  of  ulceration  in  the  surface  of 
the  esophageal  growth.  Were  there  malignant  changes  in  the  deeper  portions 
of  the  esophagus  lining? 

E.  R.  LeCount  :  Growths  arising  from  esophageal  diverticula  need  con- 
sideration. 

E.  F.  HiRSCH :  The  conclusion  that  this  tumor  probably  arose  in  the  trachea 
or  possibly  contiguous  tissues  but  not  of  the  lining  of  the  esophagus  was  reached 
because  a  bulky  ulcerated  tumor  was  found  occluding  the  lumen  of  the  trachea ; 
because  the  two  submucous  nodules  of  the  esophagus  were  much  smaller,  were 
covered  by  a  smooth  mucosa  and  had  the  appearance  of  small  metastatic  noduies  : 
and  because  the  stratiried  squamous  epithelium  of  the  esophagus  covering  the 
nodules  examined  in  a  number  of  places  was  regular  and  the  deeper  portions 
nowhere  invaded  the  submucosa. 

December  9,   1929. 


RHEUMATIC     PERICARDITIS    WITH     POLYPOID 
FORMATIONS  * 

MILTOX     G.     BOHROD 

In  the  pericardium  of  a  man  with  typical  rheumatic  heart  disease,  a 
pecuHar  polypoid  mass  was  found.  The  patient,  27  years  old,  white,  died 
of  cardiac  decompensation  from  rheumatic  endocarditis  of  long  stand- 
ing, with  mitral  stenosis  and  regurgitation.  The  endocarditis  followed 
two  attacks  of  rheumatic  fever.  Although  the  patient  was  under  obser- 
vation most  of  the  time,  clinical  evidence  of  pericarditis  was  never  found. 

Necropsy  disclosed  an  old  mitral  and  aortic  valvulitis  with  calcifi- 
cation of  the  large  irregular  vegetations.  Engrafted  on  this  old  process 
was  a  recent  mitral,  aortic  and  tricuspid  endocarditis  in  the  form  of 
fine  pearly  nodules  at  the  free  margins  of  the  valves.  The  left  auricle 
and  both  ventricles  were  greatly  hypertrophied,  and  the  left  auricle, 
right  ventricle  and,  most  of  all,  the  right  auricle  were  dilated.  The 
heart,  with  the  pericardium,  weighed  1,400  Gm. 

The  unusual  features  were  in  the  pericardium  (fig.  1).  There  were 
adhesions  between  the  pericardial  layers,  in  most  places  fibrinous  and 
easily  broken,  but  in  the  region  of  the  interventricular  septum  anteriorly 


*  From  the  Department  of  Pathology  and  Bacteriology.  University  of  Illinois. 
College  of  Medicine. 
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the  two  layers  were  firmly  bound  together.  From  about  75  to  100  cc. 
of  cloudy,  slightly  brownish  fluid  was  found  in  the  sac.  Both  layers 
were  covered  by  shaggy  fibrinous  material  easily  stripped  oft".  The 
color  of  the  pericardium  was  chocolate  brown. 

At  the  reflection  of  the  parietal  pericardium  from  the  right  auricle 
posteriorly  hung  a  large  hydatidiform  mass.  7  cm.  long,  8.5  cm.  wide  and 


Fig.   1. — The  under  surface  of  the  polj'poid  mass. 


about  2.5  cm.  thick.  The  distal  two  thirds  of  this  mass  was  made  up  of 
several  dozen  bluish,  polypoid  bodies  from  4  to  15  mm.  in  diameter,  a 
few  of  them  solid  but  most  of  them  filled  with  blood  in  various  stages 
of  inspissation.  In  some,  the  contents  were  thiclv  and  chocolate  brown. 
From  the  posterior  part  of  the  mass  hung  a  loop  of  firm  tissue,  1.5  mm. 
thick;  from  the  lowest  point  of  this  loop,  a  thinner  strand  of  tissue, 
1  mrn.  thick  and  4  cm.  long,  descended,  and   from  its  tip  hung,  like 
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a  pendant,  a  flat  triangular  solid  body  17  by  10  by  5  mm.  A  smaller 
pendant  hung  by  a  fine  threat  from  the  extreme  left  of  the  large  mass. 
Over  the  surface  of  the  auricle  and  underneath  the  auricular  appendage 
there  were  tiny  brownish  projections,  from  0.5  to  3  mm.  in  length, 
usually  solid  but  occasionally  cystic,  the  contents  of  the  cysts  being  old 
blood.  When  the  adhesions  anteriorly  were  removed  there  were  seen 
isolated  blood-containing  cysts  similar  to  those  in  the  large  mass.     On 


Fig.  2. — Section  through  a  group  of  larger  polypi.  Most  of  the  blood  has 
fallen  out  of  the  large  cysts.  On  the  right  is  one  of  the  solid  bodies.  Heniahim 
and  eosin. 


the  anterior  surface  of  the  left  ventricle  there  was  a  single,  button-like 
projection  surmounted  by  several  tiny  polypoid  masses. 

^Microscopically,  the  polypoid  bodies  were  cysts  with  walls  of  varying 
thickness,  lined  by  a  single  layer  of  flattened  cells  and  filled  with 
erythrocytes  (fig.  2).  The  solid  bodies  showed  all  the  stages  from 
only  partly  organized  thrombotic  masses  to  old  hyaline  connective  tissue. 
In  the  walls  of  the  cysts  were  many  macrophages  filled  with  blood 
pigment. 
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Between  the  cysts  were  dense  infiltrations  principally  of  large  pale 
cells  of  the  histioc>-te  or  macrophage  type  but  containing  also  lympho- 
cytes and  a  few  plasma  cells.  The  cells  were  often  large,  with  two  or 
three  nuclei.  Frequently  these  accumulations  w^ere  nodular  and  near 
blood  vessels,  giving  the  appearance  of  Aschoff  nodules,  much  larger, 
however,  than  those  ordinarily  found  in  the  myocardium.  Several  of 
the  nodules  had  necrotic  centers. 

The  free  surface  of  the  epicardium  and  often  also  the  external  sur- 
faces of  the  polypoid  masses  were  covered  by  clumps  of  fibrin,  most  of 
them  fused  into  hyaline  masses.  But  in  addition  to  fibrin  there  were 
large  numbers  of  red  blood  corpuscles,  some  monocytes  and  lymphocytes. 
The  granulocytes  were  few.  The  fibrin  could  at  times  be  seen  to  bridge 
over  two  masses  of  old  granulation  tissue.  In  such  cases,  a  cystlike 
space  was  left  filled  with  red  blood  cells.  When  the  fibrin  was  adherent 
to  the  pericardium  or  to  the  older  granulation  tissue,  the  endothelium 
was  destroyed,  but  sometimes  endothelial  cells,  apparently  from  the 
peripherv",  covered  part  of  these  newer  fibrinous  bridges ;  in  a  few  cases, 
complete  endothelium-lined  cysts  were  thus  formed,  enclosing  the  hemor- 
rhagic exudate. 

COMMENT 

In  a  healing  or  healed  pericarditis  there  are  often  found  endothelium- 
lined  spaces,  small  or  large  ;  in  the  common  large  pericardial  plaques,  they 
are  frequent.  Occasionally  these  spaces  become  larger,  forming  small 
cysts.  In  one  case,  Lauche  ^  found  numerous  c>'Sts,  ranging  in  size 
to  that  of  a  pea,  over  the  surface  of  the  right  ventricle.  The  explanation 
for  these  spaces  and  for  Lauche's  c>'sts  has  been  that  the  endothelium- 
covered,  organized  fibrinous  masses  in  a  fibrinous  pericarditis  have 
fused  at  their  tips,  enclosing  small  spaces.  With  the  continuous  motion 
of  the  heart,  these  spaces  gradually  became  larger.  This  explanation 
can,  I  think,  be  substantiated  in  my  case. 

The  only  feature  left  to  explain  is  the  blood  in  the  cysts.  Lauche's 
cysts  were  filled  with  clear  fluid.  If,  however,  the  inflammation  had 
been  hemorrhagic,  blood  would  have  been  enclosed  in  the  c>'stlike  spaces 
and  would  gradually  have  undergone  organization.  That,  in  the  present 
case,  one  has  to  deal  with  a  hemorrhagic  inflammation  is  indicated  by 
the  recent  recurrent  hemorrhagic  pericarditis  and  by  the  chocolate 
brown  color  of  the  pericardium  and  the  fluid  in  the  pericardial  sac. 
Thorel  -  pointed  out  that  rheumatic  pericarditis  is  often  hemorrhagic. 


1.  Lauche,   A. :     Cystenbildung  auf  der  Oberflache   des  Herzens  nach   Peri- 
carditis. Centralbl.  f.  allg.  Path.  u.  path.  .Anat.  30:321,  1919. 

2.  Thorel :     Pathologic  des  Herzens,  in  Lubarsch  und  Ostertag :     Ergebn.  d. 
allg.  Path.  u.  path.  Anat.  17:714,  1915. 
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Grossly,  the  mass  in  the  pericardium  resembles  somewhat  a  neo- 
plasm. Timme  ^  reported  a  much  smaller  mass  in  the  pericardium  as  a 
cavernous  hemangioma.  It  is  interesting  that  in  his  case,  too,  mitral 
stenosis  and  insufficiency  were  present.  Histologically,  the  "structure 
showed  a  collection  of  dilated  blood  vessels.  .  .  .  The  walls  of 
these  vessels  contained  no  muscle  or  elastic  tissue  whatever;  they  were 
fibrous  in  character.  The  contents  of  the  vessels  were  typical  blood 
clots."  Except  for  the  cellular  infiltrate  between  the  cysts  in  my  case, 
the  two  cases  are  much  alike.  Perhaps  Timme's  hemangioma,  too,  was 
the  end-result  of  an  old  pericarditis  in  which  inflammation  had  long 
since  subsided. 

The  specificity  of  the  Aschoff  nodule  or  its  histogenesis  cannot  be 
discussed  here ;  but  the  presence  in  the  pericardium  of  cellular  aggre- 
gations in  close  relation  to  blood  vessels,  made  up  of  large  cells  resem- 
bling macrophages,  and  associated  with  definite  clinical  and  pathologic 
evidence  of  rheumatic  endocarditis  may  be  taken  as  indications  of  the 
rheumatic  nature  of  the  pericarditis. 

SUMMARY 

A  hydatidiform  mass  in  the  pericardium  is  reported,  which  is  appar- 
ently unique.  It  is  considered  to  be  a  peculiar  result  of  the  healing  of 
rheumatic  hemorrhagic  pericarditis. 

DISCUSSION 

E.  R.  LeCount  :  The  title  is  rather  unfortunate  in  suggesting  another  variety 
of   inflammation.      Organizing   pericarditis   with   multiple   polypi   might   be   better. 

December  9,   1929. 


THYROTOXICOSIS     PERSISTING     AFTER 
THYROIDECTO:\IY 

DALLAS     B.     PHEMISTER 

AND 

P.    ARTHUR    DELANEY 

L.  B.,  an  unmarried  woman,  aged  41,  was  seen  by  Dr.  D.  P.  Abbott  in 
February,  1925,  because  of  nervousness,  weakness  and  palpitation  of  the  heart. 
She  had  a  fine  tremor  and  tachycardia ;  there  was  no  exophthalmos,  and  the  thyroid 
gland  was  not  palpably  enlarged.  On  February  27,  the  basal  metabolic  rate 
was  +  12.  Rest  in  bed  and  the  use  of  compound  solution  of  iodine  tor  two  months 
made  no  improvement.     On  July  22,  her  basal  metabolic  rate  was   -f  89.     Rest 

3.  Timme,   A.   R. :     Cavernous   Hemangioma  of  the   Pericardium.   Cleveland 
M.  J.  14:453,  1915. 
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and  the  use  of  compound  solution  of  iodine  again  had  no  effect.  On  August  20, 
the  basal  rate  was  +  60,  and  two  days  later  both  upper  poles  of  the  thyroid 
were  ligated.  She  did  not  improve  appreciably  from  the  operation,  and  the 
weakness,  tachycardia  and  nervousness  persisted.  On  Jan.  13,  1926,  a  subtotal 
thyroidectomy  was  performed.  The  thyroid  gland  was  found  about  normal  in 
size  and  a  small  amount  of  the  posterior  portion  of  each  lower  pole  was  left 
behind.  The  patient  improved  but  slightly  after  the  operation,  and  two  months 
later  she  was  extremely  toxic.  On  April  20,  the  basal  metabolic  rate  was  +  83. 
The  use  of  compound  solution  of  iodine  for  several  weeks  caused  no  improve- 
ment. At  this  time  a  thorough  examination  was  made  for  accessory  thyroid 
tissue  and  none  was  found.  The  patient  then  received  roentgen  therapy  from 
May  to  October,  over  the  neck  and  mediastinum.  There  was  no  improvement 
in  her  condition,  and  during  the  autumn  of  1526  she  was  confined  to  bed  for 
two  months  with  symptoms  and  signs  of  cardiac  incompetency;  there  was  marked 
edema  of  the  feet  and  legs,  tachycardia  and  dyspnea.     In  January  and  February, 

1927,  she  was  again  given  iodine  and  on  April  20,  her  basal  metabolic  rate  was 
+  41,  but  she  was  still  confined  to  bed  with  signs  of  cardiac  incompetency.  In 
the  belief  that  too  much  thyroid  tissue  had  been  left  behind  at  the  first  operation, 
the  neck  was  explored  on  June  6.  An  examination  was  made  from  the  level 
of  the  thyroid  cartilage  to  the  thoracic  aperture  and  no  tissue  like  thyroid  gland 
was  found.  There  were  two  small  fibrous  nodules  in  the  region  of  the  posterior 
portion  of  the  lower  poles.  In  an  endeavor  to  do  something  the  remnants  of 
the  inferior  thyroid  artery  on  either  side  were  ligated.  Following  this  operation 
the  patient  improved  materially  for  a  short  time  and  on  June  14,  the  basal 
metabolic  rate  was  +  5.  Two  months  after  this  last  operation,  however,  she 
was  again  markedly  thyrotoxic  and  remained  so  from  that  time  until  death.  On 
November  5,  the  basal  metabolic  rate  was  +  57,  and  on  Feb.  8,  1928,  it  was  +  78. 
She  was  confined  to  bed   from  time  to  time  during  the   spring  and   summer   of 

1928.  From  June  16  to  August  27,  the  patient  received  10  minims  (0.6  cc.) 
of  compound  solution  of  iodine  three  times  a  day.  She  did  not  improve  and 
had  a  basal  rate  of  +  78.  She  entered  the  Billings  Hospital  on  November  6, 
with  a  basal  metabolic  rate  of  +  85.  There  had  been  no  appreciable  change  in 
her  condition.  She  received  extract  of  suprarenal  cortex  for  two  months  with- 
out effect.  On  Jan.  10,  1929,  her  basal  metabolism  was  +  69,  and  she  had 
marked  weakness  and  signs  of  a  moderate  cardiac  decompensation.  While  she 
was  under  observation,  several  blood  calcium  determinations  were  made  that  gave 
normal  results.  Information  secured  from  her  parents  added  that  about  the 
middle  of  January,  she  had  a  severe  attack  of  acute  pain  in  the  region  of  the 
right  kidney  accompanied  by  chills,  a  temperature  of  103  F.  and  bloody  urine. 
Early  in  February,  a  urinalysis  was  done  that  was  reported :  albumin  2-\-,  leuko- 
cytes 1  -f-  and  erythrocytes  3  +  ;  on  the  same  date,  her  leukocyte  count  was  18,000, 
erythrocytes  2,800,000  and  hemoglobin  50  per  cent,  while  the  differential  count 
revealed  90  per  cent  neutrophils.  It  is  interesting  to  note  that  previous  to  this 
acute  attack  the  leukocyte  counts  had  been  under  10,000,  and  in  the  differential 
examination  there  was  an  increase  in  the  lymphocytes  up  to  62  per  cent.  The 
patient  died  on   February   16. 

On  February  17,  autopsy  was  performed  and  disclosed,  among  observations 
of  lesser  interest,  a  slight  acute  vegetative,  mitral  endocarditis,  hemorrhagic 
glomerulonephritis  and  anemic  infarcts  in  the  right  kidney  and  spleen.  The 
thymus  gland  weighed  6  Gm.  From  the  neck,  tissues,  including  and  below  the  thyro- 
cricoid  cartilage,  were  removed  and  carefully  searched  for  thyroid  tissue.  Many 
microscopic  sections  failed  to  disclose  a  solitary  thyroid  follicle.  Material  that 
grossly   suggested   thyroid   tissue,   microscopically   proved   to   be   a    lymph    node. 

In  view  of  these  results  following  such  a  persistent  thyrotoxicosis,  interest 
was   stimulated  in  making  a   special   histologic   study  of  the  thyroid   removed   as 
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a  subtotal  resection  in  January,  1926.  Sections  were  prepared  from  different  levels 
of  four  pieces  of  tissue  secured  from  the  Bevan  Laboratory  of  the  Presb3'terian 
Hospital,  Chicago.  The  use  of  a  number  of  different  staining  methods  has 
enabled  us  to  demonstrate  the  following  conditions :  The  presence  of  char- 
acteristic lymphoid  follicles  with  germinal  centers,  with  associated  lymphoid  tissue 
frequently  arranged  in  the  cortex  and  medulla,  and  thyroid  alveoli  free  among 
the  lymphoid  tissues ;  extensive  arteriosclerosis  with  calcification  of  the  thyroid 
arteries,  and  of  their  branches ;  extensive  fibrosis  and  masses  of  granulation 
tissue ;  two  distinctly  different  types  of  thyroid  alveoli,  morphologically  and 
cytologically ;  (a)  alveoli  of  moderate  size  lined  by  low  cuboidal  cells  with 
relatively  clear  cytoplasm  and  an  average  content  of  vesicular  colloid  in  the 
lumen;  (b)  smaller  alveoli  resembling  those  of  compound,  serous,  alveolar 
glands,  with  very  small  lumen  that  are  often  empty,  or  else  contain  very  little 
colloid,  and  lining  cells  that  are  tall  cuboidal  to  columnar  with  a  generous 
quantity  of  deeply  staining  granules  of  mitochondrial  type,  occasionally  seen  as 
isolated  or  grouped   units  in  the  wall  of  the  alveoli   described  luider    (a). 

DISCUSSION 

Emil   Ries  :     Were  the  ovaries   examined? 

Edwin  F.  Hirsch  :     How  do  the  authors  explain  their  results  ? 

George  M.  Curtis  :  The  case  which  Dr.  Delaney  has  presented  raises  a  number 
of  interesting  questions  regarding  the  problem  of  goiter.  It  seems  open  to 
question  in  this  case  whether  a  complete  removal  of  the  thyroid  was  done.  The 
main  portion  of  the  thyroid  gland  originates  at  the  base  of  the  embryonic  tongue 
in  the  region  of  the  foramen  cecum.  This  anlage  may  not  descend  into  the 
neck.  In  case  it  does  not,  it  persists  as  a  lingual  thyroid  and  this  may  become 
goitrous.  More  than  100  cases  of  lingual  goiter  have  been  reported  in  the 
literature.  At  least  one  of  these  (Strauss:  Med.  Klin.  2:1259,  1906)  was  asso- 
ciated with   mild  symptoms  of  thyrotoxicosis. 

The  collections  of  lymphocytes  within  the  thyroid  gland,  and  particularly  their 
organization  into  a  definite  lymph  nodule,  as  has  been  shown,  recalls  that  patients 
with  thyrotoxicosis  have,  as  a  rule,  lymphocytosis.  This  may  be  as  high  as 
65  per  cent.  A  lymphocytosis,  however,  is  not  pathognomonic  of  thyrotoxicosis 
since  it  also  occurs  in  endemic  cretins.  Just  what  its  significance  is  in  thyroid 
disease  is  by  no  means  clear. 

Calcification  of  the  thyroid  arteries  in  goiter  has  been  well  recognized,  partic- 
ularly by  Langhans  and  his  school.  Jores  (Beitr.  z.  path.  Anat.  u.  z.  allg.  Path. 
21:211,  1897)  demonstrated  early  changes  in  the  walls  of  goitrous  thyroid  arteries 
leading  to  arteriosclerosis.  These  consist  of  widening  of  the  intima,  fragmentation 
of  the  internal  elastic  membrane  and  finely  granular  calcification  in  and  about 
the  fragments.  Hesselberg  (Frankfurt.  Ztschr.  f.  Path.  5:322,  1910)  observed 
sclerotic  plaques  in  the  thyroid  arteries  of  the  new-born  infant.  Isenschmid 
(Frankfurt.  Ztschr.  f.  Path.  5:205,  1910)  reported  arteriosclerosis  in  the  thyroid 
arteries  of  infants.  Arterial  changes  may  occur  early  in  the  walls  of  the  thyroid 
arteries  without  a  generalized  arteriosclerosis,  and  particularly  in  endemic  goiters. 
The  reasons  for  these  early  degenerative  changes  are  not  clear. 

Frank  Smithies:  In  a  given  individual  or  group  the  amount  of  tliyroid 
tissue  necessary  to  cause  thyrotoxicosis  is  not  known  and  possil)ly  only  a  small 
amount  suffices.  In  a  thyroid  constitution  only  a  small  quantity  of  thyroid 
tissue  may  be  necessary  to  continue  the  symptoms. 

P.  A.  Df.laney:  The  ovarian  tissues  were  examined  without  demonstrating 
important  changes.     Dr.   Phemister  and  I  are  at  a  loss  to  explain  our   results. 

January   13,   1930. 
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THE    EFFECT    OX    MOTlLriY    OF    IRRIGATING    A    LOOP 

OF   ILEU^I   OF   MACACUS  RHESUS   MONKEYS   WITH 

SALMONELLA   ENTERITIDES    AND    ITS 

PRODUCTS  * 

G.     M.     DACK 

AND 

R.     MERCHANT 

In  previous  work  we  had  observed  that  not  all  monke\'S  were  susceptible  to 
"food  poisoning."  In  the  monkeys  that  were  susceptible,  however,  diarrhea  could 
be  produced  time  after  time  by  subsequent  feedings  of  living  Salmonella  organisms. 
In  the  present  series,  therefore,  only  such  monkeys  were  used  as  were  known 
to  be  susceptible. 

Fistulas  were  made  on  the  ileum  of  four  monkeys,  three  of  the  Thiry  type 
and  one  of  the  Thiry -Vella  type.  ^lotility  of  the  loops  was  studied  by  the 
balloon  method. 

Irrigation  of  the  loop  with  heat-killed  cultures  and  filtrates  of  S.  enteritidis 
(550)   did  not  produce  any  striking  changes  in  motility  and  tonus. 

Observations  were  made  on  the  stools  of  one  monkey  with  a  Thiry  fistula 
and  one  with  a  Thiry- Vella  fistula.  No  diarrhea  followed  the  irrigation  of  the 
loops  with  heat-killed  cultures,  filtrates  or  living  suspensions  of  S.  enteritidis. 
Living  organisms,  however,  when  fed  produced  a  diarrhea  in  the  monkey  with 
the   Thiry- Vella   fistula,   without   affecting  the   loop   motility. 

Endoplates  streaked  with  the  loop  contents  of  the  monkey  with  the  Thiry- Vella 
fistula  showed  few  or  no  colonies.  No  5.  enteritidis  organisms  were  recovered 
from  the  loop  thirty  hours  after  irrigation  with  a  living  suspension  of  S. 
enteritidis. 

January  13,  1930. 


*  From  the  Department  of  Bacteriology  of  the  University  of  Chicago. 


INTERMITTENT     FECAL     ELIMINATION     OF     BACTERIA 
IN     CHRONIC     BILIARY     CARRIERS* 

LLOYD    ARNOLD 

.\XD 

A.    J.     NEDZEL 

There  are  certain  demonstrable  changes  that  take  place  within  the  gastro- 
intestinal tract  during  the  process  of  adaptation  to  external  stimuli,  such  as 
alterations  in  climate  and  in  diet.  The  bacterial  content  of  the  lumen  of  the 
upper  half  of  the  small  intestine  is  low  and  consists  of  enterococci  in  normal 
animals,  including  man.  This  bacterial  flora  is  not  changed  by  the  ingestion  of 
bacteria.  These  e.xogenous  strains  are  destroyed  within  this  part  of  the  intestinal 
tract.  The  simple  and  scanty  bacterial  life  within  the  lumen  of  the  duodenum 
and  jejunum  is  a  constant  observation   for  normal  animals. 

The  bacterial  contents  of  the  small  intestine  can  be  changed  in  several  ways. 
We  have  found  that  a  warm  temperature  environment  will  cause  a  change  in 
the  bacteria  in  the  duodenum  and  jejunum.  Accompanying  this  change  in  the 
endogenous  bacterial  flora  there  is  a  loss  of  the  power  to  destroy  ingested  bacteria. 

*  From  the  Department  of  Bacteriology  of  the  Universitv  of  Illinois. 
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When  bacteria  are  injected  directly  into  the  duodenum  of  normal  animals  few 
of  them  can  be  found  in  the  cecum.  When  the  same  experiment  is  performed 
in  a  warm  temperature  room,  many  of  them  reach  the  cecum  and  remain  viable 
for  hours.  This  shows  that  the  intestinal  tract  can  destroy  bacteria  independent 
of  the  stomach. 

B.  prodigiosus  was  injected  into  the  gallbladder  of  dogs  under  sterile  pre- 
cautions. Nonleaking  appendiceal  fistulae  were  established..  After  from  seven 
to  ten  days  six  animals  showed  no  B.  prodigiosus  in  the  cecal  contents ;  four 
animals  had  a  few  isolated  colonies  after  direct  plating  of  the  contents.  When 
these  animals  were  placed  in  a  warm  and  humid  room  for  three  hours,  many 
B.  prodigiosus  were  present  in  the  cecum  and  persisted  for  many  hours.  Agar 
stab  cultures  of  B.  prodigiosus  were  sewed  into  the  lumen  of  the  gallbladder  in 
dogs.  This  led  to  a  more  persistent  carrier  state  and  more  of  these  micro- 
organisms could  be  found  in  the  cecum  from  one  to  four  weeks  after  recovery. 
When  these  animals  were  placed  in  the  hot  room,  many  more  bacteria  appeared 
than  in  ordinary  temperature  rooms.  This  was  a  substantiation  of  our  previous 
experimental  work,  namely,  that  interference  with  the  self-disinfecting  power 
of  the  small  intestine  would  allow  patients  who  have  recovered  from  typhoid 
fever  some  time  ago  to  become  fecal  carriers.  The  hot  weather  causes  an  inter- 
ference with  the  bacterial  killing  power  of  this  region  of  the  intestinal  tract. 
Patients  recovered  from  typhoid  fever  who  show  an  absence  of  B.  typhosus  in 
the  feces  may  have  small  lesions  along  the  biliary  tract  that  eliminate  these 
bacteria  into  the  duodenum,  but  under  normal  conditions  they  are  destroyed 
before  reaching  the  large  intestine.  If  the  self-disinfecting  power  of  the  small 
intestine  is  absent,  then  such  persons  would  be  carriers.  The  same  is  true  of 
the   water-borne   and    food-poisoning   diarrheas. 

In  many  instances  the  epidemiology  of  typhoid  fever  following  a  water-borne 
diarrhea  or  food-poisoning  epidemic  has  been  difficult  to  explain.  No  bacteria 
resembling  the  typhoid  group  can  be  isolated  from  water  or  food  in  a  great  many 
instances.  The  appearance  of  typhoid  fever  in  the  warm  months  of  the  year  has 
been  difficult  to  explain  epidemiologically.  The  ingestion  of  polluted  water 
causes  diarrhea.  There  is  a  loss  of  the  self-disinfecting  power  of  the  upper 
part  of  the  small  intestine  during  diarrhea.  The  same  is  true  of  diarrhea  due 
to   food  poisoning. 

•  DISCUSSION 

Frank  Smithies  :  Were  the  results  with  tissue-invading  organisms  such 
as  B.  typhosus  the  same  as  with  the  lumen-dwelling  organisms? 

L.  L.  Arnold:  We  could  not  work  quantitatively  with  organisms  of  the 
typhoid   group   as   well   as   with   the   nonpathogenic   chromogens    used. 

January  13,  1930. 


BIFID     APEX     OF     THE     HEART     OF    A     GUINEA-PIG* 

H.     B.    HANSON 

A  more  or  less  complete  congenital  separation  of  the  ventricles  of  the  heart 
through  the  septum  is  known  as  bifid  apex  of  the  heart.  Judged  by  the  dearth 
of  recorded  accounts  it  seems  to  be  a  rare  anomaly.  I  have  found  only  four 
references  to  this  anomaly  in  human  hearts  published  in  ninety  years.  H.  D. 
Rolleston  (Bifid  Apex  of  the  Heart,  Tr.  Path.  Soc.  London  43:37,  1891-1892) 
described  briefly  the  heart  of  a  woman,  aged  40,  who  died  of  stenosis  of  the 


*  From  the  Henry  Baird   Favill  Laboratory  of  St.  Luke's  Hospital.  Chicago. 
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mitral  and  aortic  valves.  The  apex  of  the  heart  was  formed  by  the  left 
ventricle,  and  extending  from  the  right  side  of  this  was  a  second  apex,  that 
of  the  right  ventricle.  A.  W.  ]\Ieyer  (Hearts  with  Bifid  Apices,  Anat.  Rec. 
9:524,  1915)  published  illustrations  of  two  hearts  with  deeply  notched  apexes 
but  included  no  descriptive  details.  F.  P.  Mall  (Bifid  Apex  of  the  Human  Heart, 
Anat.  Rec.  6:167,  1912)  recorded  a  heart  with  bifid  apex  found  in  a  cadaver 
at  Johns  Hopkins  University.  The  cleft  was  2  cm.  deep,  and  the  anomaly  was 
attributed  to  an  arrested  development  of  the  apex  in  an  embrj-o  more  than  11  mm. 
long.  Maude  E.  Abbott  (Congenital  Cardiac  Disease  in  Osier,  William:  Modern 
Medicine,  ed.  3,  Philadelphia,  Lea  &  Febiger,  1928)  stated  that  in  her  list  of  850 
congenital  cardiac  defects,  bifid  apex  occurred  fifteen  times  with  and  independently 
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Ventral  view  of  the  heart,   illustrating  the  extent  of  bifurcation  of  the  apex. 


of   other    defects.      She   also    referred   to    Theremin's    106   cases    in    which    bifid 
apex  occurred  three  times. 

According  to  F.  P.  Mall  (On  the  Muscular  Architecture  of  the  Ventricles 
of  the  Human  Heart,  Am.  J.  Anat.  11:211,  1911),  the  superficial  muscle  fibers 
of  the  ventricles  are  divided  into  two  main  groups.  One  system,  the  "bulbo- 
spiral"  band,  arises  from  the  conus  arteriosus  and  the  root  of  the  aorta.  The 
other,  the  "sinospiral"  band,  has  its  origin  from  the  region  of  the  primitive 
venous  sinus.  The  fibers  of  each  of  these  systems  normally  cover  portions  of  each 
ventricle.  They  extend  from  above  obliquely  downward  and  at  the  apex  all  are 
coiled  into  a  whorl  or  vortex.  From  this  all  pass  to  the  interior  of  the  walls 
and  then  back  to  the  base  of  the  ventricles,  .some  in  the  septum  and  others 
in  the  papillary  muscles.  Mall  stated  that  a  bifid  apex  results  when  there  is  a 
defect  in  the  formation  of  the  normal  muscular  vortex.  This  occurs  because 
the  sinospiral  muscle  band  does  not  reach  the  apex  of  the  left  ventricle,  and  the 
apex,  therefore,  is  formed  by  the  bulhospiral  band  and  consequently  the  inter- 
ventricular  groove   persists. 
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According  to  Mall,  bifid  apex  is  commonly  found  in  some  marine  animals 
such  as  the  dugong,  but  no  reference  could  be  found  of  its  occurrence  in  any 
of  the  higher  vertebrates  although  texts  on  comparative  anatomy,  embryology 
and  various  species  of  animals  were  examined.  Dr.  W.  J.  Osgood,  curator  for 
the  department  of  zoology  at  the  Field  INIuseum,  Chicago,  assisted  in  offering 
his  library  and  that  of  the  museum  for  additional  study,  but  here  also  no  informa- 
tion was  found  regarding  bifid  apex  of  the  heart  in  the  higher  vertebrate  forms. 
It  is  impossible  to  estimate,  therefore,  the  frequency  of  occurrence  of  this 
anomaly  in  the  higher  vertebrates. 

During  the  routine  postmortem  examination  of  a  guinea-pig  in  the  laboratory 
of  St.  Luke's  Hospital  by  Miss  Marian  Barnes,  the  ventricles  of  the  heart  were 
found  to  be  separated  along  the  interventricular  septum.  Since  an  average  of 
250  guinea-pigs  is  examined  postmortem  each  year  in  this  laboratory  without  an 
anomaly  of  this  kind  having  been  noted,  this  congenital  deformity  was  considered 
to  be  rare.  A  careful  examination  of  the  heart  was  then  made  and  a  search 
established  for  reports  of  a  similar  anomaly  in  man  and  the  higher  animals. 

The  heart  with  its  thin,  transparent  pericardium  occupied  the  usual  position 
in  the  thorax.  After  the  pericardium  had  been  opened  there  was  a  median 
longitudinal  division  of  the  septum  and  although  the  ventricles  were  close  together 
they  were  separate  and  each  had  a  complete  wall  of  its  own.  The  septal  surfaces 
of  the  approximated  ventricles  were  smooth  and  glistening  and  had  no  hemor- 
rhages such  as  occur  in  freshly  divided  tissues  and  which  would  have  been 
present  had  the  septum  of  the  heart  been  accidentally  divided  by  the  scissors 
used  in  opening  the  pericardial  sac.  The  approximated  surfaces  did  not  lie  in 
a  straight  sagittal  plane,  but  instead  the  septal  wall  of  the  right  ventricle  was 
a  concave  surface  that  cupped  itself  over  the  convex  septal  surface  of  the  left 
ventricle  like  the  approximated  paired  kernels  of  a  double  almond.  The  heart 
was  then  removed  with  the  stumps  of  the  large  vessels  intact.  The  anterior 
length  of  the  left  side  of  the  heart  from  the  root  of  the  aorta  to  the  apex 
was  2  cm.  and  the  right,  1.9  cm.  The  fissure  mentioned  extended  on  the  anterior 
surface  from  the  apex  upward  1.2  cm.  to  the  lower  margin  of  the  left  auricular 
appendage  and  on  the  posterior  surface  upward  0.7  cm.  The  apex  was  thus 
completely  divided  for  a  length  of  7  mm.  The  dorsoventral  diameter  of  the 
heart  at  the  upper  level  of  the  fissure  ventrally  was  1.1  cm.  and  the  dorsoventral 
extent  of  the  fissure  at  the  same  level  was  1  cm.  The  remainder  of  the  ventricles 
above  the  completely  divided  apex  were  therefore  connected  only  by  a  band  of 
myocardium  about  1  mm.  in  thickness  on  the  posterior  surface  of  the  heart. 
There  was  no  connection  below  between  the  ventricles.  The  large  vessels  at  the 
base  of  the  heart  had  the  usual  relations.  The  ductus  Botalli  was  closed  but  a 
fibrous  cord  persisted  0.4  cm.  long  and  0.1   cm.  in  diameter. 

The  inside  length  of  the  left  ventricle  from  the  mitral  ring  to  the  apex 
was  1.1  cm.  and  from  the  attachment  of  the  aortic  leaflets  to  the  apex  it  was 
1.3  cm.  The  thickness  of  the  myocardium  of  the  left  ventricle  measured  along  the 
septum  behind  at  the  level  of  the  mitral  ring  was  3  mm.  The  length  of  the 
right  ventricle  from  the  tricuspid  ring  to  the  apex  was  1.1  cm.  and  from  tlie 
attachment  of  the  pulmonic  leaflets  to  the  apex  it  was  1.4  cm.  The  thickness 
of  the  myocardium  of  the  right  ventricle  measured  along  the  septum  in  front 
was  1  mm.  The  diameter  of  the  tricuspid  ring  was  7  mm.,  of  the  pulmonic 
2  mm.,  of  the  mitral  6  mm.  and  of  the  aortic  2  mm.  There  were  no  abnormalities 
of  the  leaflets  of  any  of  the  valves. 

The  heart  described  in  this  report  was  unusual  in  that  tlie  ventricles  were 
separated  at   the  auriculovcntricular   junction. 

January   13,   1930. 
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THE     STRUCTURE     OF     THE     LUNG     AXD     ITS     IMPLI- 
CATIONS    IX     INFLAMMATION     OF     THE     ORGAN* 

WILLIAM     BLOOM 

Evidence  is  presented  that  the  respiratory  portion  of  the  lung  is  primarily 
of  mesenchymal  nature  and  that  the  so-called  alveolar  epithelium  and  the  non- 
nucleated  plates  probably  do  not  exist.  The  respiratory  portion  of  the  lung  reacts 
in  inflammation  like  a  purely  mesenchymal  tissue ;  that  is,  by  the  exudation  of 
hematogenous  exudate  cells  and  by  the  much  slower  mobilization  of  pericapillary 
mesenchymal  cells.  Inflammation  in  this  organ  thus  afifords  a  denial  of  those 
theories  which  explain  the  presence  of  all  of  the  exudate  cells  in  inflamed  tissues 
as  being  of  purely  histogenous  origin.  This  subject  will  appear  in  more  detailed 
form  as  a  part  of  a  chapter  in  Maximow's  "Textbook  of  Histology." 

Februarv  10,  1930. 


From  the  Department  of  Anatomy-  of  the  L'niversity  of  Chicago. 


SYMPTOMATIC    AND     PATHOLOGIC     OBSERVATIONS 

ON     ANIMALS     INOCULATED     WITH     THE 

VIRUS     OF     POLIOMYELITIS  * 

PAUL    H.     HARMON 

In  tests  to  determine  the  susceptibility  of  a  number  of  species  of  mammalia  to 
parenteral  inoculation  of  the  virus  of  poliomj'elitis,  a  sporadic  incidence  of  sug- 
gestive symptoms  and  of  suggestive  cellular  accumulations  in  the  central  nervous 
system  was  observed. 

Virus,  the  potency  of  which  was  established  by  parallel  inoculation  into  Macactis 
rhesus  monkeys,  when  introduced  into  eighteen  young  rabbits  by  the  combined 
intraperitoneal  intracerebral  method,  resulted  in  the  death  of  eight  rabbits,  and 
the  appearance  in  three  others  of  symptoms  suggestive  of  prostration,  convulsions 
and  transient  motor  pareses.  Similarly,  of  seven  young  rabbits  inoculated  with 
normal  monkey  brain  emulsion,  none  of  which  showed  symptoms,  two  died. 

When  an  emulsion  of  brain  and  cord  removed  aseptically  from  a  number  of 
rabbits  which  had  died  following  inoculation  of  monkey  passage  virus  w^as  intro- 
duced into  other  rabbits  (twenty-three  in  all)  death  followed  in  the  second,  third 
and  fourth  series  of  rabbits,  thus  simulating  virus  transfer  from  one  generation 
to  another.  Eighteen  of  these  rabbits  died,  and  one  showed  suggestive  symptoms. 
At  the  same  time  seven  of  nine  rabbits  inoculated  with  normal  rabbit  brain  emulsion 
succumbed.  None  of  these  showed  symptoms.  It  was  shown,  however,  that  no 
poliomyelitis  virus  was  involved  in  these  transfers,  because  rabbit  brains  of  three 
different  passages,  in  five  instances,  failed  to  induce  poliomyelitis  in  monkeys, 
although  inoculated  intraperitoneally  and  intracerebrallj-  in  large  quantities. 

Over  the  same  time,  in  thirty-eight  uninoculated  young  rabbits,  kept  under 
similar  conditions,  twenty-one  succumbed  spontaneously,  seven  of  which  w-ere 
observed  to  have  died  in  convulsive  seizures  with  symptoms  identical  with  those 
seen  in  rabbits  inoculated  with  virus.  This  correspondence  in  symptoms  and 
mortality  rate  in  the  three  groups  of  rabbits  indicated  that  some  other  factor 
than  the  transmission  of  poliomyelitis  virus  from  rabbit  to  rabbit  was  operative, 
which  in  all  probability  was  miscellaneous  intercurrent  infections  and  infestations, 
since  gross  lesions  of  sufficient  magnitude  to  have  caused  death  were  demonstrable 


*  From  the  Department  of  Bacteriology  of  the   University  of  Chicago. 
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in  about  75  per  cent.  Among  these  lesions  were  disseminated  and  localized 
coccidiosis,  tape-worm  larvae  infestations,  bronchopneumonia  with  edema  and 
hemorrhages   into   the   lungs,  and   hemorrhages   into   the   large  bowel. 

Microscopic  lesions  suggestive  of  poliomyelitis  were  found  in  the  cerebrum  and 
spinal  cord,  chiefly  in  the  gray  matter  of  four  of  forty-one  rabbits  inoculated 
either  directly  or  in  passage  experiments  with  virus,  and  consisted  of  focal  and 
perivascular  accumulations  of  mononuclear  cells.  In  the  spinal  cord  there  was 
often,  in  addition,  a  disseminated  increase  in  cells  in  the  gray  matter.  The  most 
suggestive  lesions  were  observed  in  the  spinal  cord  of  a  rabbit  which  had  shown 
no  motor  symptoms,  but  which  was  killed  for  examination.  In  a  series  of  twenty- 
six  uninoculated  rabbits,  dead  spontaneously  —  with,  or  without  symptoms  —  or 
chloroformed  when  apparently  in  perfect  motor  coordination,  similar  microscopic 
lesions  were  found  in  four.  No  perivascular  collections  of  cells  were  found  in 
the  latter  series,  and  neourophagocytosis  was  absent  in  all. 

Of  eleven  dogs  inoculated  with  poliomyelitis  virus  in  three  successive  experi- 
ments, but  two  succumbed.  At  the  same  time,  three  of  seven  dogs  that  were  inocu- 
lated with  normal  monkey  brain  emulsion  succumbed.  No  symptoms  were 
observed  at  any  time  in  the  animals  that  survived.  Similar  observations  were 
obtained  among  uninoculated  control  animals.  Postmortem  examinations  of  the 
fatal  cases  showed  bronchopneumonia  of  the  lungs,  while  both  in  these  animals 
and  in  many  others  that  showed  no  effects  following  inoculation,  no  alterations 
were  found  in  a  carefully  conducted  search  through  many  levels  of  the  central 
nervous  system. 

Three  of  twelve  young  cats  inoculated  with  virus  succumbed,  while  among  five 
controls  receiving  normal  monkey  brain  none  succumbed.  No  symptoms  were 
observed  in  animals  that  lived.  Gross  pathologic  examination,  confirmed  by  micro- 
scopic methods,  showed  that  when  death  occurred,  it  was  due  to  acute  respiratory 
disease.  Microscopic  observations  extended  to  many  levels  of  the  central  nervous 
system,  both  in  the  cats  dying  from  respiratory  disease  and  in  those  killed  following 
an  uneventful  five  week  observation  period,  failed  to  demonstrate  changes. 

Three  diversified  experiments  with  poliomyelitis  virus  on  twenty-five  guinea- 
pigs  resulted  in  the  death  of  thirteen  of  these  animals.  Among  fifteen  controls 
receiving  normal  monkey  brain,  three  succumbed.  In  most  of  these,  examinations 
showed  that  death  was  due  to  acute  respiratory  disease.  Careful  search  in 
many  microscopic  sections  of  the  central  nervous  system  failed  to  reveal  changes 
that  might  be  interpreted  as  those  of  poliomyelitis. 

Among  thirty-two  white  mice  inoculated  with  virus,  ten  succumbed  in  the  five 
week  observation  period,  while  among  thirty-one  mice  inoculated  with  normal 
monkey  brain,  seven  succumbed  in  a  similar  period.  No  symptoms  suggestive  of 
flaccid  motor  paralysis  were  observed  in  any  of  these  animals.  Gross  pathologic 
observations  established  the  cause  of  death  in  a  majority  of  instances  as  due  to 
acute  respiratory  disease. 

Of  four  young  pigs  inoculated  with  massive  doses  of  virus,  none  showed 
symptoms.  Two  young  pigs  receiving  normal  monkey  brain  showed  no  symptoms 
during  the  observation  period. 

Two  of  four  lambs  inoculated  with  virus  developed  suggestive  motor  incoordina- 
tion, but  this  was  due  to  the  concomitant  general  prostration  of  pneumonia.  No 
symptoms  were  observed  in  control  animals.  No  alterations  were  found  in  the 
central   nervous  system  of  the  affected  animal. 

Two  of  three  calves  succumbed  following  inoculation  with  virus,  but  no  altera- 
tions could  be  demonstrated  after  a  careful  examination  of  the  central  nervous 
system. 

Conclusions. — 1.  In  attempts  to  transfer  ])oliomyclitis  to  young  rabbits,  with 
virulent  monkey  passage  virus,  occasionally  death,  sometimes  with  suggestive 
motor  symptoms,  was  observed.  Young  rabbits  were  shown  to  be  markedly 
susceptible  to  intercurrent  infections  and  infestations. 
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2.  Convulsive  seizures  and  other  motor  symptoms,  as  well  as  certain  cellular 
changes  in  the  central  nervous  system  of  rabbits  inoculated  with  poliomyelitis,  are 
nonspecific,  identical  symptoms  and  cellular  infiltrations  being  observed  both  in 
rabbits  inoculated  with  normal  rabbit  brain  and  normal  monkey  brain,  and  in 
uninoculated  young  rabbits. 

3.  Young  dogs,  young  cats,  guinea-pigs,  mice,  young  pigs,  lambs  and  calves 
do  not  develop  any  condition  recognizable  as,  or  related  to,  poliomyelitis  following 
massive  inoculation  of  virus  of  established  pathogenicity  for  monkeys.  Although 
a  small  proportion  of  inoculated  animals  succumbed,  death  is  due,  in  the  main, 
to  acute  intercurrent  respiratory  disease. 

February  10,  1930. 


TUBERCLE-LIKE     STRUCTURES     IX     HUMAN    GOITERS* 

R.    H.    JAFFE 

In  three  nodose  goiters  and  in  one  dififuse  goiter  with  mild  hyperthyroidism 
there  were  found  in  the  removed  thyroid  tissue  nodular  structures  composed  of 
epithelioid  cells  and  giant  cells  which  resembled  miliar}'  tubercles.  The  origin 
of  the  cells  could  be  traced  to  the  follicular  epithelium.  The  patients  had  no  other 
signs  of  tuberculosis  and  made  an  excellent  recovery.  Tubercle  bacilli  could  not 
be  demonstrated  in  sections  nor  in  the  sediment  obtained  by  dissolving  a  great 
many  frozen  sections  with  the  aid  of  antiformin.  There  was  no  caseation  in  the 
nodules  but  much  fibrous  tissue  about  them. 

The  literature  contains  numerous  reports  on  benign  miliary  tuberculosis  of  the 
thyroid.  It  is  questionable,  however,  whether  all  these  cases  are  really  tuberculous, 
because  in  most  of  the  reports  there  is  no  support  of  this  diagnosis  other  than  the 
microscopic  similarity  with  miliary  tubercles.  The  explanation  is  advanced  that 
tubercle-like  structures  Taa.y  result  from  noninflammatory  involutional  changes  of 
newly  formed  or  old  follicles  of  the  thyroid.  These  changes  should  be  separated 
from  true  tuberculosis  of  the  thvroid  and  from  tuberculous  goiters. 


*  From  the  Pathological  Laboratories  of  the  Cook  County  Hospital,  Chicago. 
February  10,  1930. 


PULMONARY     SIDEROSIS 

TWO     CASES     WITH     RETICULO-EXDOTHELIAL     SIDEROSIS  * 

MILTOX     G.     BOHROD 

Pulmonary  diseases  due  to  inhaled  solid  substances  in  fine  suspen- 
sion have  been  known  for  many  years,  although  scientific  studies  date 
back  only  to  1867,  when  Zenker  ^  described  two  cases  of  what  he  named 


*  From  the  Department  of  Pathology  and  Bacteriology,  University  of  Illinois 
College  of  Medicine. 

1.  Zenker,  F.  A.:  Ueber  Staubinhalationskrankhcitcn  der  Lungen,  Deutsches 
Arch.  f.  klin.  Med.  2:116,  1867. 
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siderosis  and  proposed  for  the  entire  group  of  dust  diseases  the  term 
pneumonoconiosis.  Of  the  types  included  in  the  latter  term,  only  anthra- 
cosis  and  silicosis,  the  most  common,  have  been  adequately  studied. - 
Siderosis,  first  described,  is  less  common,  and  while  clinical  and  roent- 
genologic studies  on  metal  workers  and  iron  miners  abound,  pathologic 
studies  still  cover  only  about  thirty  cases. 

Before  methods  of  reducing  the  amounts  of  dust  in  mines  and  fac- 
tories were  in  common  use,  pulmonary  disease  was  exceedingly  common 
among  the  workers  in  these  establishments.  Hirt  (quoted  by  Jotten 
and  Arnoldi^)  estimated  that  53.3  per  cent  of  metal  workers  had  lung 
trouble,  and  that  of  these  28  per  cent  were  tuberculous.  Among  100 
drillers  in  iron  mines,  Cronin  ^  found  a  large  proportion  with  symptoms 
related  to  the  respiratory  system,  although  only  30  per  cent  gave  abnor- 
mal physical  signs.  Even  now,  in  spite  of  the  improvement  in  working 
conditions  and  the  reduction  of  the  amounts  of  dust,  there  are  still  suffi- 
cient cases  to  warrant  intensive  study  of  the  dust  hazards.  In  part,  this 
is  due  to  the  imperfections  or  insufficient  use  of  dust-diminishing  appa- 
ratus, but  another  potent  factor  is  the  "latent  period"  in  pneumonoconi- 
osis (Watt,  Irvine,  Johnson  and  Steuart^),  so  that  persons  exposed 
}-ears  ago  are  only  now  developing  dangerous  symptoms. 

The  amounts  of  metallic  substances  recoverable  from  the  lungs  of 
miners,  metal  workers  and  others  long  exposed  to  a  dusty  atmosphere 
are  surprisingly  large.  Langguth  "  found  7.9  per  cent  of  the  dry  weight 
of  a  siderotic  lung  to  be  iron  oxide.  In  silicosis,  the  amount  is  much 
higher  (over  23  per  cent,  according  to  Oehmann,*'  and  from  7.4  to  39.8 
per  cent,  according  to  Riddle  and  Rothwell').  But  the  amounts  of 
dust  to  which  such  persons  are  exposed  are  also  large.  Ickert  ^  esti- 
mated that  a  miner  in  Mansfield  inhales  from  48  to  480  Gm.  of  dust  in 


2.  For  complete  reviews  of  the  literature  on  pneumonoconiosis  see : 

Jotten    and    Arnoldi :     Gewerbestaub    und    Lungentuberkulose,    Berlin,    Julius 
Springer,  1927. 

Ickert,  F. :  Staublunge  und  Staublungcntuberkulose,  Berlin,  Julius  Springer,  1928. 

3.  Cronin,    A.   J. :     Dust    Inhalation    by    Hematite    Miners,    J.    Indust.    Hyg. 
8:291.  1926. 

4.  Watt,  A.  H.;  Irvine,  M.  A.;  Johnson,  and   Steuart,  W.:     General  Report 
of  the  Miner's  Phthisis  Prevention  Committee,  appendix  no.  6,  Pretoria,  1916,  p.  81. 

5.  Langguth,   F. :     Ueber  die   Siderosis  Puhnonum,   Deutsches  Arch.  f.  klin. 
Med.  55:255,  1895. 

6.  Oehmann,  R.  C. :     Ueber  die   pathologische   Anatomic  der   Silikose,   Acta 
tuberc.   Scandinav.  4:67,    1928. 

7.  Riddle,    A.    R.,    and    Rothwell,    H.    E. :     Some    Clinical    and    Pathological 
Observations  on  Silicosis  in  Ontario,  J.  Indust.  Hyg.  10:147,  1928. 
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the  course  of  forty  years  of  employment.  In  a  hematite  mine,  at  least 
56  per  cent  of  the  dust  is  iron  sesquioxide  (Cronin^). 

The  reproduction  of  siderosis  in  animals  has  not  met  with  much 
success ;  a  typical  siderosis  has  never  been  produced.  Carleton  ^ 
exposed  guinea-pigs  to  far  more  massive  doses  of  hematite  and  iron 
dusts  than  are  ever  encountered  industrially,  with  no  definite  pathologic 
results.  With  the  former  dust,  only  a  little  bronchitis  was  noted.  Iron 
dust  in  large  doses  caused  death  from  a  toxic  influence;  in  smaller 
doses,  it  caused  some  bronchitis,  but  no  induration.  His  conclusion 
from  these  experiments  that  these  dusts  do  not  constitute  serious  hazards 
is  not  warranted  in  view  of  the  difficulty  with  which  animals  develop 
piieumonoconiosis  and  in  view  of  Cronin's  analysis  ^  of  the  great  inci- 
dence of  symptoms  and  pathologic  changes  in  workers  with  hematite. 
Other  experimenters  have  found  only  slight  fibrosis  following  long 
exposures  of  animals  to  dust-laden  air.  with  a  high  grade  proliferative 
reaction  of  endothelium  and  lung  capillaries  (see  the  summary  of 
the  experimental  work  by  Jotten  and  Arnoldi-).  In  such  experiments, 
the  right  lung  has  been  found  to  contain  more  dust  than  the  left,  the 
apexes  more  than  the  bases  (Ickert-).  The  reasons  advanced  for  the 
failure  of  experimental  animals  to  develop  pneumonoconiosis  have  gen- 
erally had  to  do  with  the  difterence  of  attitude,  the  erect  position  of 
man  favoring  the  settling  of  dust  in  the  lower  air  passages.  In  the 
light  of  such  unsatisfactory  evidence  obtainable  from  experiments  on 
animals,  human  material,  clinically  and  at  necropsy,  offers  a  more  fertile 
field  for  investigation. 

While  differences  in  the  pathologic  picture  of  pneumonoconiosis 
have  long  been  recognized,  and  the  nature  of  the  dust  concerned  has 
been  considered  an  important  factor  in  determining  the  kind  and  the 
degree  of  involvement,  such  differences  have  not  been  studied  minutely 
enough.  This  is  perhaps  due  to  the  fact  that  the  overwhelming  number 
of  cases  of  pneumonoconiosis  have  been  due  to  silicates,  and  only  this 
type  has  been  adequately  studied.  A  less  common  but  no  less  interesting 
type  is  due  to  the  inhalation  of  dusts  containing  iron.  Zenker's  report,^ 
which  first  recognized  the  importance  of  dust  diseases,  was  of  such  a 
case.  Merkel "  several  years  later  reported  nine  such  cases.  But,  in 
all,  the  reports  on  siderosis  still  concern  only  about  thirty  cases. 


8.  Carleton.  H.   M.:     The  Effects   Produced  by  the   Inhalation   of   Hematite 
and  Iron  Dusts  in  Guinea  Pigs,  J.  Hyg.  26:227,  1927. 

9.  Merkel.  G. :     Die  tuberkulose  Erkrankung  siderotischer  Lungen,  Deutsches 
Arch.  f.  klin.  Med.  42:179.  1888. 
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Two  types  of  dust  contain  iron  in  considerable  quantities.  The  first 
is  found  in  iron  ore  mines  and  in  factories  using  certain  iron  pigments 
(English  red).  The  usual  form  of  this  iron  is  the  oxide.  The  second 
type  is  found  in  metal  grinding  and  polishing  establishments  where  tiny 
particles  of  metallic  iron  are  removed  from  the  products  manufactured 
and  blown  into  the  air.  In  these  establishments,  the  air  also  contains 
large  quantities  of  silicates  removed  from  the  grindstones. 

Hart  ^°  has  described  two  kinds  of  siderosis.  The  first,  which  he 
calls  the  red  type  of  iron  lung,  is  the  result  of  the  first  type  of  dust. 
In  this  type,  pneumonoconiotic  induration  predominates,  and  there  is 
little  tuberculosis.  The  other,  the  black  type,  is  found  in  metal  grinders 
and  polishers ;  the  indurative  process  is  less  pronounced  and  tuberculosis 
is  unrestrained.     In  this  type  the  mortality  from  tuberculosis  is  high. 

The  two  cases  here  presented  illustrate  these  two  types  of  siderosis. 

REPORT     OF     CASES 

C.\SE  1. — History. — A  colored  man,  aged  37,  who  worked  as  a  metal  polisher 
in  a  machine  shop,  entered  the  hospital  on  Sept.  11,  1928.  For  six  or  eight  months 
he  had  been  growing  progressively  weaker,  so  that  he  worked  only  for  short 
periods.  During  this  time,  he  had  lost  about  25  pounds  (11.3  Kg.).  He  had 
severe  cough  which  was  productive  of  much  sputum,  but  he  had  never  expectorated 
blood.  His  appetite  was  poor.  For  three  months  he  had  been  short  of  breath 
and  had  had  fleeting  pains  in  the  chest,  abdomen  and  flanks.  He  had  had  typhoid 
fever  and  malaria  at  the  age  of  12  and  pleurisy  in  both  sides  a  year  before 
entrance.  Fourteen  months  previously,  he  had  had  a  peritonsillar  abscess.  He 
had  had  gonorrhea  and  a  bubo,  which  had  been  incised,  but  he  said  that  he  had 
not  had  a  syphilitic  infection.     One  brother  died  of  tuberculosis  at  the  age  of  28. 

Physical  Examination. — The  patient  showed  large  tonsils.  Expansion  of  the 
lungs  on  both  sides  was  poor.  Dulness  was  present  over  both  lungs,  especially 
over  the  apexes.  The  breath  sounds  were  increased  throughout.  He  had  anemia 
(hemoglobin,  55  per  cent;  red  blood  cells,  3,650,000).  The  Wassermann  and 
Kahn  reactions  were  three  plus.  A  roentgenogram  showed  diffuse  infiltration  in 
both  lungs  with  probable  cavity  formation.  The  temperature  went  up  to  about 
100  F.  in  the  afternoon.  The  clinical  diagnosis  was  advanced  pulmonary  tuber- 
culosis, and  tubercle  bacilli  were  found  in  the  sputum. 

Course. — The  patient's  condition  remained  the  same  until  December  23;  then, 
in  the  evening,  the  temperature  suddenly  went  up  to  104  F.  Rales  were  found 
throughout  the  thorax  and  evidence  of  cavitation  in  both  upper  lobes.  He  coughed 
considerably  and  expectorated  about  a  cupful  of  sputum  daily.  With  only  occa- 
sional days  of  normal  temperature,  he  grew  progressively  weaker,  until  he  died  on 
March  14,   1929. 


10.  Hart,   C. :     Die  anatomisclicn   Grundlagen   dcr  Disposition   dor  Lungen   zu 
tuberkuloscr  F.rkrankiing.  Krgebn.  d.  allg.  Path.  u.  path.  .Anat.  14:405.  1910. 
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Necropsy. — Necropsy  was  performed  within  an  hour  after  death.  The  body 
was  that  of  an  emaciated  colored  man,  aged  Z7,  72  inches  (182.9  cm.)  long 
and  weighing  100  pounds  (45.4  Kg.).  There  was  a  subicteric  tinge  to  the  sclerae. 
The  supraclavicular  and  infraclavicular  fossae  were  deep  and  the  ribs  prominent. 
On  removing  the  breastplate,  one  saw  in  the  thymic  region  six  large,  discrete, 
f^.rm,  decidedly  brown  nodes  from  1.5  to  3.5  by  2  by  2  cm.  On  section,  these 
glands  were  deep  brown  with  small  grayish  areas.  The  right  border  of  the  heart 
was  2  cm.  to  the  right  of  the  right  sternal  margin ;  the  enlargement  of  the  heart 
was  due  to  a  dilatation  of  the  right  ventricle  and  auricle,  especially  the  latter. 
The  heart  weighed  290  Gm.,  and  except  for  a  pale,  rather  soft  myocardium,  showed 
no  pathologic  changes. 

The  posterior  parts  of  both  lungs  were  firm  and  woody.  The  anterior  parts 
were  distended  with  air,  and  the  part  near  the  apex  presented  large  and  small 
bullous  enlargements ;  puncture  of  such  a  bullous  body  allowed  the  escape  of  air 
and  caused  the  collapse  of  the  bulla.  Both  apexes  were  occupied  by  firm  masses 
of  solid  grayish  and  grayish-brown  tissue  in  which  pearly  gray  streaks  could  be 
seen.  These  masses  extended  down  into  the  lower  lobes,  but  were  he^e  broken 
up  by  small  areas  of  air-containing  lung  tissue.  Near  the  bases  of  the  lungs, 
dark  gray  to  black  areas  formed  smaller,  discrete  nodules  from  2  to  10  mm.  in 
diameter,  and  often  in  the  center  of  such  a  nodule  could  be  seen  a  streak  or 
speck  of  brown.  In  the  apex  of  the  lower  lobe  of  the  left  lung  there  was  an  area 
made  up  of  numerous  grayish-white  gelatinous  patches  ranging  up  to  6  mm.  in 
diameter.  Similar  gelatinous  areas  were  found  in  the  right  middle  and  the  lower- 
most part  of  the  right  lower  lobe  (fig.  1). 

The  tracheobronchial  lymph  nodes  were  large,  the  largest  being  5  by  3.5  b.\-  3 
cm.  They  were  discrete,  very  hard  and  brown  or  grayish-brown,  the  brown  being 
much  more  pronounced  than  in  the  lung  tissue.  In  the  centers  of  some  of  them 
were  pinhead-sized  grayish  nodules. 

The  spleen  weighed  240  Gm.  and  was  firm.  On  the  capsule  were  numerous 
pinhead-sized  brown  spots,  like  flakes  of  tobacco,  slightly  raised  above  the  surface. 
The  markings  on  the  cut  surface  w-ere  indistinct,  the  pulp  was  firm  and  the 
trabeculae  were  thickened. 

The  liver  weighed  1,900  Gm.  The  markings  were  distinctly  seen,  and  the  only 
abnormality  was  the  coppery-brown  hue  of  the  organ. 

Near  the  middle  of  the  pancreas  there  was  a  single  small,  brown  lymph  node. 
The  remaining  organs  showed  nothing  pathologic. 

The  anatomic  diagnosis  was:  pulmonary  siderosis  of  the  black  type;  siderosis 
of  the  tracheobronchial,  anterior  mediastinal  and  peripancreatic  lymph  glands ; 
tuberculous  bronchopneumonia;  tuberculosis  of  the  tracheobronchial  lymph  glands; 
bullous  emphysema  of  the  lungs ;  chronic  pleuritis ;  dilatation  of  the  right  auricle 
and  ventricle ;  brown  atrophy  of  the  heart ;  chronic  splenic  tumor. 

Microscopic  Examination. — The  lobular  structure  of  the  liver  was  well  pre- 
served. The  cords  of  liver  cells  were  of  normal  appearance  and  arrangement. 
Within  the  liver  cells  were  golden  brown  granules  of  pigment,  and  occasionally 
these  were  clumped  together;  but  they  stained  a  deep  orange  with  sudan  III  and 
were  in  all  probability  lipofuscin.  Smaller  dustlike  granules  of  pigment  giving 
the  Prussian  blue  reaction  for  iron  were  scattered  diffusely  through  the  cell.  The 
sinusoids  were  dilated,  but  contained  little  blood.  Into  them  protruded  many  cells 
which  were  prominent  because  they  contained  pigment.     The  cells  were  spindle- 
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shaped,  branched  or  stellate  and  adherent  to  the  liver  cords  or  slightly  separated 
from  them.  Their  nuclei  were  oval  but  obscured  by  the  accumulation  within  the 
cytoplasm  of  tiny  round  particles  of  golden  brown  or  deep  brown  pigment.  Only 
occasionally  could  a  cell  be  seen  which  was  similar  in  all  respects  to  those  described 
but   which   contained   no   pigment.     All   of    the   granules    stained   deep   blue   with 


Fig.  1   (case  1). — Cut  surface  from  the  right  lung. 


potassium  ferrocyanide.  Occasional  Kupffer  cells  loaded  with  iron  pigment  were 
so  large  as  to  obstruct  the  lumen  of  the  sinusoid.  The  portal  areas  were  of  normal 
size  and  were  normal,  except  for  the  presence  of  a  few  large  cells  with  round  or 
oval  nuclei  which  contained  brown  pigment  giving  the  iron  reaction.  There  was 
nowhere  any  increase  in  connective  tissue  or  lymphocytes.  The  pigment  granules 
everywhere  were  round  or  oval ;  crystalloid  or  angular  shapes  were  absent.  Nor 
were  there  pigment  granules  outside  of  the  cells.    The  capsule  contained  no  pigment. 
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The  malpighian  corpuscles  of  the  spleen  were  small.  Their  central  arterioles 
were  normal  and  were  surrounded  by  a  narrow  zone  of  lymphocytes  among  which 
there  were  occasional  large,  oval,  often  branched  cells  containing  tiny  round  pig- 
ment granules.  The  splenic  sinuses  were  narrow,  and  were  lined  by  low  cells  which 
showed  no  pigment  even  in  the  iron  stain.  Sometimes  a  large  pigment-containing 
cell  was  visible  within  the  lumen  of  a  sinus.  The  splenic  pulp  was  very  cellular, 
made  up  of  lymphocytes  and  macrophages,  many  of  the  latter  containing  fine, 
dustlike  granules  of  brown  pigment.  Part  of  this  pigment  stained  blue  with 
potassium  ferrocyanide,  but  some  of  it  remained  unstained.  A  single  cell  con- 
tained one  or  the  other  kind  of  pigment,  never  both.  The  amount  of  pigment 
giving  the  iron  reaction  was  large;  most  of  it  was  found  at  a  distance  from  the 
malpighian  corpuscles,  while  the  greatest  amount  of  pigment  not  giving  the  iron 
reaction  was  found  in  that  part  of  the  pulp  immediately  adjacent  to  the  cor- 
puscles. The  connective  tissue  trabeculae  were  not  thickened,  but  many  of  them 
contained  large  cells  which  were  filled  with  round  pigment  granules  giving  the 
reaction  for  iron.  There  was  no  pigment  free  between  the  connective  tissue 
fibers.  The  capsule  was  greatly  thickened  in  small  areas  and  contained  a  large 
amount  of  pigment  all  in  the  form  of  round,  deep  brown  granules  within  cells 
and  all  giving  the  reaction  for  iron.  The  pigment-containing  cells  tended  to  occur 
in  clumps. 

The  glomeruli  of  the  kidney  appeared  normal.  The  tubules  were  slightly 
dilated ;  the  lining  epithelium  stained  poorly  and  was  irregular  and  in  places 
necrotic.  The  blood  vessels  appeared  normal.  Nowhere  was  pigment  to  be  seen, 
and  staining  with  potassium  ferrocyanide  revealed  no  iron. 

The  lymph  nodes  in  the  tracheobronchial,  anterior  mediastinal  and  peripan- 
creatic  regions  all  showed  the  same  structure,  except  that  there  was  less  pigment 
in  the  last.  The  structure  of  the  glands  was  made  distinct  by  the  dilatation  of 
the  marginal  and  the  interfollicular  lymph  sinuses.  These  were  lined  by  promi- 
nent endothelial  .cells  which  bulged  into  the  lumen  and  were  filled  with  golden 
brown  pigment  granules.  Some  of  these  endothelial  cells  were  huge  and  widely 
distended  by  the  pigment.  The  lumen  of  the  sinuses  was  filled  by  pale  cells,  from 
about  four  to  ten  times  as  large  as  a  small  lymphocyte,  with  large,  pale,  oval, 
vesicular,  eccentrically  placed  nuclei  and  with  homogeneously  pink  cytoplasm. 
About  one  in  every  ten  or  fifteen  of  these  cells  contained  pigment  granules,  usu- 
ally only  three  or  four  round  granules,  sometimes  many,  so  that  the  cell  was 
sometimes  filled.  A  few  small  lymphocytes  were  seen  in  the  sinuses.  Nowhere 
were  there  transition  forms  between  lymphocytes  and  the  large  pale  cells.  All 
this  pigment  gave  the  prussian  blue  reaction  for  iron ;  and,  in  addition,  many  of 
the  macrophages  in  the  sinuses  stained  diffusely  light  blue,  with  the  exception  of 
the  nuclei,  as  though  the  iron  were  in  solution  in  the  cytoplasm.  The  follicles 
were  made  up  of  a  loose  group  of  small  lymphocytes  between  which  there  were 
many  large  round  or  irregularly  branching  cells  packed  with  golden  brown  pig- 
ment. In  the  center  of  the  follicles,  these  pigment-containing  macrophages  were 
close  together  and  formed  nodules.  In  the  medulla  there  was  a  large  amount  of 
iron-containing  pigment  both  within  the  sinuses  and  in  the  medullary  cords. 

The  branches  of  the  afferent  lymph  vessels  outside  of  the  capsule  (fig.  2) 
were  much  distended;  the  lining  endothelium  was  prominent  and  filled  with  iron 
pigment.     Within  the  lumen  w-ere  cells  like  those  in  the  lymph  sinuses,  with  about 
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the  same  proportion  of  iron-containing  cells.  The  branches  of  the  efferent  lymph 
vessels  in  the  hilus  of  the  gland  were  similarly  dilated,  lined  by  pigment-containing 
endothelium  and  filled  with  iron-containing  cells,  but  many  of  the  latter  were 
necrotic  and  there  was  much  debris  within  the  lumen. 

Several  of  the  lymph  glands  examined  showed  tubercles,  for  the  most  part 
small;  only  one  large  caseous  area  was  found.  Each  tubercle  consisted  of  a 
central  necrotic  area  surrounded  by  macrophages  filled  with  pigment.     The  necrotic 
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Fig.  2  (case  1).— An  afferent  lymph  vessel  at  the  periphery  of  a  gland,  treated 
with  potassium  ferrocyanide  and  liydrochloric  acid  followed  by  lithium  carmine. 
•\11  the  black  is  iron.     In  addition,  many  of  the  cells  are  stained  diffusely  light 
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areas,  too,  contained  pigment,  occasionally  still  within  cells,  more  often  free  in 
the  necrotio^  mass.  The  amount  of  pigment  varied  inversely  with  the  size  of  the 
tubercle.  G^ant  cells  were  few,  but  they  contained  clumps  of  iron  pigment  in  the 
center  separated  from  the  peripherally  placed  nuclei  by  a  zone  of  iron-free  cyto- 
plasm. There  was  no  attempt  at  encapsulation  of  the  tubercles.  The  fat  tissue 
around  the  lymph   gland  appeared   normal,  except  that   around  the  nuclei  of    the 
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fat  cells  there  were  var}ing  numbers  of  pigment  granules  which  gave  the  iron 
reaction.  The  fat  tissue  in  other  regions  of  the  body  did  not  show  the  same 
phenomenon. 

The  pigmented,  firm  portion  of  the  lungs  was  made  up  of  dense  strands  of 
relatively  acellular  hyaline  connective  tissue,  which  formed  an  interlacing  mesh- 
work;  in  the  interstices  there  were  numerous  large  round  cells  filled  with  pigment, 
and  a  relatively  small  amount  of  extracellular  pigment.  The  fibrocj-tes  and  the 
fibroblasts  contained  pigment  granules  close  to  the  nuclei.  The  pigment  was  of 
three  kinds :  ( 1 )  black  pigment,  much  of  which  was  extracellular  and  tended  to 
occur  in  clumps;  (2)  a  deep  brown  pigment  which  did  not  give  the  prussian  blue 
reaction  for  iron,  was  principally  extracellular  and  was  found  in  the  denser  parts 
of  the  tissue;  (3)  a  deep  brown  pigment  which  gave  the  prussian  blue  reaction, 
was  entirely  intracellular  and  was  present  in  the  more  cellular  portions.  In  this 
thicK  tissue  there  were  small  groups  of  dilated  and  irregular  alveoli,  with  the 
lining  cells  bulging  out  into  the  lumen,  but  only  occasionally  containing  pigment. 
Within  the  lumen  were  numerous  large  round  and  oval  cells  with  indistinct  nuclei, 
the  cytoplasm  filled  with  round  pigment  granules.  The  largest  of  the  cells  were 
partially  necrotic,  and  the  pigment  free  in  the  lumen  of  the  alveoli  evidently  came 
from  the  disintegration  of  these  macrophages.  Within  the  interalveolar  septums 
there  were  many  large  cells  filled  with  pigment.  All  of  this  pigment  gave  the 
Prussian  blue  reaction.  The  smaller  bronchi  (fig.  3)  were  lined  b}-  tall  columnar 
epithelium  in  which  fine  granules  of  brown  pigment  giving  the  reaction  for  iron 
were  present  between  the  nucleus  and  the  free  margin  of  the  cell.  This  portion 
of  the  cell  was  large,  stained  poorly  and  could  be  seen  in  places  to  be  partially 
pinched  off;  pieces  of  pigment-containing  necrotic  material  were  seen  in  the 
lumen  of  the  bronchioles. 

The  dark  nodules  seen  and  felt  in  the  lung  had  a  characteristic  structure.  In 
the  center  there  was  a  small  branch  of  an  artery.  Around  this,  arranged  in  con- 
centric fashion,,  were  large  pigment-filled  cells.  Fibroblasts,  also  arranged  con- 
centrically about  the  vessel,  gave  to  the  nodules  the  appearance  of  whorls  of 
tissue  about  the  central  arteriole.  All  the  pigment  present  gave  the  iron  reaction, 
and  all  of  it  was  intracellular.  There  was  no  pigment  in  the  vascular  endothelium 
or  in  the  walls  of  the  vessels. 

The  gray  soft  area  in  the  lung  was  an  area  of  tuberculous  pneumonia  with 
small   foci  of   caseation,  and  with  only  occasional  pigment  granules. 

Other  areas  of  the  lung  showed  scattered  tubercles,  some  of  which  were  close 
together  and  confluent,  forming  nodules  of  macroscopic  size.  These  resembled 
closely  the  tubercles  in  the  lymph  glands ;  central  necroses  containing  free  iron 
pigment ;  a  zone  of  macrophages  loaded  with  pigment ;  many  lynjphocytes ;  few 
giant  cells;  almost  no  fibrosis.  The  tissue  adjacent  to  the  tubercles  consisted  of 
masses  of  large  cells  filled  with  iron  pigment  with  no  proliferation  of  connective 
tissue. 

Bone-marrow  and  the  gastro-intestinal  canal  were  unfortunately  not  taken  for 
microscopic  study. 

Chemical  examination  of  the  densest  and  blackest  portion  of  the  lung  showed 
8.9  per  cent  of  the  moist  weight  to  be  iron  (computed  as  the  oxide)  and  12.5  per 
cent  silicates. 

Case  2. — History. — A  colored  man,  aged  38,  entered  the  hospital  on  Oct.  26,  1928. 
He  had  worked  in  a  mine  in  Alabama.     How  long  he  had  worked  in  this  or  in 
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similar  mines  is  not  known.  For  three  years  he  had  complained  of  weakness, 
shortness  of  breath  and  heart  consciousness,  and  had  lost  48  pounds  (21.8  Kg.)  in 
weight.  For  two  years  he  had  had  a  dry  cough.  Weakness  was  progressive.  In 
the  last  four  months  he  had  had  swelling  of  the  feet,  which  disappeared  at  night; 
also  nausea,  which   was  most  pronounced   in  the  morning  and  was  often  accom- 
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Fig.  3  (case  1). — A  bronchiole  with  granules  of  pigment  in  tlie  lining  cells. 
At  the  extreme  left  are  portions  of  desquamated  epithelium  containing  pigment. 
This  pigment  gives  the  reaction  for  iron.     Hemalum  and  eosin. 


panied  by  vomiting.  Expectoration  had  been  moderate ;  he  had  never  had  hemop- 
tysis. For  a  year  the  patient  had  been  hoarse.  In  his  past  there  was  nothing  of 
note,  except  that  he  had  had  pneumonia  one  year  previous  to  entrance  into  the 
hospital ;  there  was  no  history  of  tuberculosis  in  his   family. 
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Physical  Examination. — At  the  time  of  admission,  the  physical  examination 
showed  a  poorlj'  nourished  colored  man,  who  was  apparently  not  acutely  ill.  He 
had  wheezing  breathing  and  a  metallic  cough  which  became  worse  on  exertion. 
Examination  of  the  chest  showed  prominent  supraclavicular  fossae  with  dimin- 
ished tactile  fremitus  and  dulness  on  the  right.  The  right  apex  and  the  entire 
left  lung  were  dull  on  percussion.  The  breath  sounds  were  increased  on  both 
sides,  but  there  were  no  rales.  The  apex  beat  was  displaced  to  2  cm.  to  the  left 
of  the  mammary  line  and  was  diffuse.  The  only  abnormality  in  the  heart  sounds 
was  a  marked  accentuation  of  the  second  pulmonic.  His  hem.oglobin  was  55  per 
cent  (Sahli),  and  the  red  cell  count  3,800,000.  A  moderate  amount  of  albumin 
and  many  casts  were  present  in  the  urine.  The  results  of  the  Wassermann  and 
Kahn  tests  were  negative.  The  temperature  of  the  patient  remained  normal  dur- 
ing his  stay  in  the  hospital,  and  his  pulse  rate  varied  between  90  and  116.  A  definite 
diagnosis  was  not  made,  but  pulmonary  tuberculosis  and  an  aortic  aneurysm  were 
strongly  considered.  Roentgen  examination  showed  increased  density  over  the 
right  upper  lobe  and  almost  the  entire  left  lung,  with  some  infiltrations  in  the 
right  middle  and  lower  lobes.  The  mediastinal  structures  were  drawn  toward  the 
left.  These  observations  were  considered  as  evidences  of  advanced  pulmonary 
tuberculosis. 

The  patient's  condition  remained  about  the  same  until  November  6,  when  he 
suddenly  began  coughing  a  great  deal,  became  very  dyspneic  and  after  a  few  hours 
died. 

Necropsy. — Xecropsy  was  performed  about  eight  hours  after  death.  The  body 
was  that  of  a  fairly  well  nourished  colored  man,  38  years  old,  68  inches  (172.7 
cm.)  long  and  weighing  146  pounds  (66.2  Kg.).  The  abdomen  was  slightly  dis- 
tended. On  removing  the  breastplate,  one  found  several  large,  firm,  very  brown 
lymph  glands  in  the  thymic  region  and  slightly  adherent  to  the  under  surface  of 
the  sternum.  The  left  pleural  cavity  was  nearly  completely  obliterated,  and  the 
lung  was  firmly  adherent  to  the  parietal  pericardium.  The  right  lung  was  mod- 
erately adherent  posteriorly  and  near  the  apex.  The  pericardial  sac  contained 
about  150  cc.  of  clear,   straw-colored  fluid. 

At  the  margin  of  the  left  apex  there  were  large  bullous  enlargements  which 
collapsed  after  puncture,  with  the  escape  of  air  under  tension.  The  entire  upper 
lobe  and  the  apex  of  the  lower  lobe  were  consolidated  and  woody.  A  hard, 
deep  reddish-brown  mass  occupied  the  entire  upper  lobe  and  seemed  to  be  sur- 
rounded by  a  lighter  capsule.  The  only  structure  to  be  made  out  in  this  mass  was 
a  whorl-like  configuration.  The  upper  part  of  the  lower  lobe  was  similarly 
consolidated,  but  there  was  no  encapsulation,  and  the  lower  margin  of  the  con- 
solidated portion  merged  imperceptibly  with  the  adjacent  lung.  In  the  rest  of 
the  lower  lobe  there  were  numerous  hard  brown  nodules,  from  pinhead  size 
to  3  or  5  mm.  in  diameter,  more  easily  felt  than  seen.  Their  size  and  number 
decreased  from  above  downward.  The  remainder  of  the  lung  tissue  showed  a 
prominent  orange-brown  reticulum.  The  right  lung  was  of  similar  appearance. 
The  entire  upper  lobe  and  about  one  third  of  the  lower  lobe  were  completely 
consolidated,  but  there  was  no  definite  encapsulation. 

The  tracheobronchial  lymph  nodes  were  all  enlarged,  brown,  firm  and  discrete. 
Several  of  them,  especially  the  larger  ones,  which  measured  6  by  3  by  3  cm., 
showed  areas  of  exactly  the  same  appearance  as  the  most  consolidated  parts  of 
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the  lung;  brown,  firm  masses,  with  a  whorled  gray  structure  faintly  visible,  sur- 
rounded by  a  definite  capsule.  Other  glands  showed  prominent  pinhead-sized 
nodules  diffusely  scattered  through  their  substance.  At  the  hilus  of  the  right  lung 
there  was  a  single  calcified  lymph  gland. 

The  liver  weighed  1,800  Gm.;  the  capsule  was  smooth.  The  markings  were 
prominent  reddish  areas  on  a  yellowish  background. 

The  spleen  weighed  220  Gm.  In  the  capsule  were  small  nodular  areas  of 
brownish  thickening.  The  parenchyma  was  soft,  and  contained  much  blood ;  the 
markings  were  indistinct. 

The  pancreas  was  firm  and  had  a  slightly  brownish  hue.  The  lobules  were 
widely  separated  by  fibrous  tissue  and  fat.  In  the  surrounding  tissue  were  numer- 
ous brown  lymph  nodes,  the  largest  2  by  1  cm.  Some  were  a  homogeneous  deep 
brown ;   others  contained  grayish,  translucent  areas. 

The  kidneys,  heart,  brain,  suprarenal  glands  and  gastro-intestinal  tract  showed 
no  pathologic  changes. 

The  anatomic  diagnosis  was :  pulmonary  siderosis  of  the  red  variety ;  siderosis 
of  the  tracheobronchial,  substernal  and  peripancreatic  lymph  glands ;  siderotic 
deposits  in  the  capsule  of  the  spleen ;  bilateral  adhesive  pleuritis ;  hydropericar- 
dium ;  atrophy  of  the  pancreas. 

Microscopic  Examination. — The  lobular  structure  of  the  liver  was  well  pre- 
served ;  the  cords  of  liver  cells  were  arranged  in  normal  fashion ;  the  blood  spaces 
between  them  were  dilated,  but  contained  little  blood.  ^lany  of  the  liver  cells 
contained  a  few  brownish  granules  which  gave  the  prussian  blue  reaction  for  iron. 
The  Kupffer  cells  were  prominent;  nearly  all  of  them  contained  numerous  golden 
brown  granules,  all  of  which  gave  the  iron  reaction.  These  cells  also  contained 
fat  droplets ;  fat  in  fine  droplets  was  found  also  within  the  liver  cells.  The  portal 
areas  were  more  prominent  than  normal ;  they  contained  accumulations  of  lympho- 
cytes, but  the  greatest  part  of  these  areas  was  formed  by  connective  tissue.  In 
the  latter  there  was  a  moderate  quantity  of  deep  brown  pigment,  some  of  it  within 
small  oval  or  spindle-shaped  cells,  most  of  it  extracellular.  None  of  this  pigment 
gave  the  prussian  blue  reaction. 

The  malpighian  corpuscles  of  the  spleen  were  few  in  number,  but  of  normal 
appearance.  Among  the  lymphocytes  there  were  large  branched  cells  filled  with 
brown  pigment  which  gave  the  prussian  blue  reaction.  The  sinuses  were  dilated 
and  contained  much  blood.  Their  endothelial  lining  cells  were  low  cuboidal ;  they 
contained  no  pigment.  In  the  pulp  cords  there  were  large  round  and  oval  cells 
containing  round  granules  of  iron  pigment.  Sometimes,  instead  of  showing  blue 
granules,  the  entire  cell  cytoplasm  was  stained  blue.  The  trabeculae  were  slightly 
thickened  and  contained  a  few  cells  filled  with  iron  pigment.  The  capsule  was 
thickened  and  contained  a  moderate  amount  of  pigment  of  two  kinds :  an  intra- 
cellular pigment  which  gave  the  iron  reaction,  and  an  extracellular  pigment  which 
did  not.     The  former  was  much  greater  in  amount. 

The  kidneys  were  of  normal  appearance  and  contained  no  pigment. 
Sections  taken  from  the  dense  encapsulated  mass  in  the  upper  lobe  of  the  lung 
(fig.  4)  showed  only  enormous  masses  of  brown  pigment  contained  within  dense 
fibrous  connective  tissue  which  contained  few  nuclei.  Small  amounts  of  black 
pigment  were  also  present.  Only  occasional  granules  of  this  pigment  stained  by 
the  Perls  method  for  ferric  iron  or  bv  Nishimura's  modification  of  the  TurnbuU 
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reaction  for  ferrous  iron.  The  capsule  in  this  region  was  very  thick,  but  much 
more  cellular  than  the  main  mass.  It.  too,  contained  much  pigment,  but  most  of 
it  was  within  large  macrophages  and  stained  deep  blue  by  the  Perls  method. 

Sections  taken  from  the  base  (fig.  5)  showed  small  nodules  scattered  through 
the  parenchyma,  which  were  most  numerous  near  the  capsule.  Each  nodule  (fig. 
6)  showed  a  characteristic  concentric  layering  of  connective  tissue  about  a  small 
blood  vessel ;  in  the  meshes  of  the  connective  tissue  were  numerous  large  cells 
distended  by  granules  of  dark  brown  and  golden  brown  pigment.  Nearly  all  of 
this    pigment    stained    deep    blue    with    potassium    ferrocyanide.     In    the    alveolar 


Fig.  4  (case  2). — The  margin  of  the  firm  node  in  the  apex  of  the  lung.  The 
pigment  in  the  pleura  gives  the  reaction  for  iron ;  that  in  the  firm  masses  at  the 
right  does  not. 


septums  there  were  similar  large  cells  containing  iron  pigment.  In  some  areas, 
the  alveoli  were  filled  with  large  pigment-containing  cells.  The  lining  cells  of  the 
alveoli  were  never   found  to  contain  pigment. 

The  lymph  glands  in  the  tracheobronchial  and  anterior  mesenteric  regions 
showed  two  kinds  of  changes.  One  group,  comprising  especially  the  smaller 
glands  and  including  the  peripancreatic  nodes,  showed  the  same  changes  described 
for  case  1  :  dilatation  of  afferent,  marginal,  interfollicular  and  efferent  channels, 
with   iron   pigment   in   the   lining   endothelium   and   in   the   numerous   macrophages 
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filling  them,  and  iron  pigment  in  numerous  large  pale  cells  within  the  follicles 
and  especially  in  the  medulla.  The  larger  glands,  however,  had  a  different  appear- 
ance: much  or,  in  some  glands,  practically  all  of  the  lymphoid  tissue  had  been 
replaced  by  large  masses  of  connective  tissue,  relatively  acellular  but  containing 
clumps  of  dark  brown  and  golden  browTi  pigment.  Only  a  small  portion  of  the 
pigment  gave  the  reaction  for  iron.  In  glands  in  which  some  lymphoid  tissue 
remained  there  were  numerous  pigment-containing  cells,  the  pigment  staining  deep 
blue  with  potassium  ferrocyanide. 


Fig.  5  (case  2). — Section  from  tlie  base  of  the  lung,  seen  under  low  power. 
Note  the  central  arteriole  in  each  nodule.  The  portion  outlined  by  the  rectangle 
is  shown  in  figure  7.     Hemalum  and  eosin. 


Some  of  the  glands  showed  tubercles ;  the  mesenteric  glands  contained  large 
areas  of  necrosis  surrounded  by  tubercles,  but  no  pigment.  In  the  tracheobron- 
chial and  peripancreatic  nodes,  there  were  many  tubercles  made  up  of  caseous 
centers  containing  pigment  granules,  surrounded  by  pigment-filled  macrophages 
and  showing  one  or  two  Langhans'  giant  cells.  Many  of  the  latter  contained 
several  granules  of  pigment.  All  of  this  pigment  gave  the  reaction  lor  iron. 
Staining  of  such  sections  by  the  Ziehl-Xeelsen  method  revealed  acid-fast  bacilli 
within  the  tubercles. 
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Remnants  of  thymus  tissue  showed  good  differentiation  of  cortex  and  medulla. 
Hassall's  bodies  were  partly  calcified  and  contained  fat.  There  was  no  iron  pig- 
ment in  the  thymus. 

CJiemical  Examination. — Portions  of  tissue  from  the  tumor-like  area  in  the 
upper  lobe  of  the  lung  yielded  7.96  per  cent  of  iron  (calculated  as  the  oxide). 
Only  slight  traces  of  silicates  were  found  and  no  other  metals.  Portions  of  the 
lung  tissue  dried  in  a  paraffin  oven  were  not  attracted  by  a  magnet,  but  putting 


Fig.    6. — High    power    magnification    of   portion    outlined   by    the    rectangle    in 
figure  5. 

such  pieces  of  tissue  for  a  moment  in  the  Bunsen  flame  caused  them  to  become 
so  attracted.  Heating  the  tissue  slowly  until  all  organic  matter  was  removed  left 
a  rusty  red  powder  which  was  attracted  by  a  magnet. 


COMMENT 


These  cases  illustrate  the  reaction  of  the  body  to  the  presence  of 
a  large  amount  of  iron  and  iron-ore  introduced  by  inhalation.  In  many 
respects,  siderosi?  is  identical  with  other  types  of  pncumonoconiosis.     In 
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all,  the  earliest  lesions  are  small  pigmented  nodules  which  are  perivas- 
cular and  peribronchial  accumulations  of  the  dust.  The  number  of  such 
nodules  is  greatest  in  the  upper  parts  of  the  lungs.  As  the  nodules 
become  larger,  they  acquire  a  firm  fibrous  capsule.  In  the  apex,  they 
are  close  together,  and  may  become  confluent  and  finally  form  a  large 
tumor-like  mass  involving  an  entire  apex.  Oehmann  '^  spoke  of  a 
granite  hard  upper  lobe  in  one  of  his  cases  of  silicosis.  This  massive 
infiltration  has,  however,  been  much  more  common  in  siderosis  than  in 
other  types  of  pneumonoconiosis.  If  the  migration  of  dust  to  the 
apexes  is  to  be  explained  by  a  lymphatic  spread,  the  greater  solubility 
of  iron  may  explain  this  greater  frequency. 

Enlargement  of  the  lymph  glands  at  the  hilus  occurs  early  and  is 
a  constant  observation  in  pneumonoconiosis.  Usually  the  glands  are 
only  moderately  enlarged ;  only  uncommonly  have  they  been  noted 
to  approach  the  size  found  in  the  two  cases  herein  reported.  Klehmet  ^^ 
said  that  they  may  be  seen  in  roentgen  plates  and  that  they  may  cause 
compression  of  the  esophagus  or  trachea.  In  my  second  case,  pressure 
of  the  glands  on  the  recurrent  laryngeal  nerve  caused  hoarseness  and 
a  brassy  cough,  which  led  to  the  suspicion  of  an  aortic  aneurysm,  a  con- 
dition noted  only  once  before  (Klehmet  ^^).  Occasionally,  lymph 
glands  near  the  spleen  or  pancreas  have  been  noted  to  contain  the  foreign 
matter  (Klehmet).  In  my  two  cases,  in  which  the  lymph  glands  at  the 
hilus  of  the  lungs  were  very  large,  the  peripancreatic  glands  were  mark- 
edly involved.  The  peculiar  retrosternal  packet  of  brown  glands,  iden- 
tical in  these  two  cases,  leading  in  the  second  to  a  diagnosis  of  siderosis 
immediately  on  removal  of  the  breastplate  at  necropsy,  has,  so  far  as  I 
have  been  able  to  find,  never  been  noted. 

The  transportation  of  iron  from  its  depots  in  the  lung  is  interesting. 
Probably  the  most  important  mode  of  excretion  is  by  the  migration  of 
iron-laden  macrophages  into  the  alveoli  and  their  expectoration  in  the 
sputum.  When  large  quantities  of  iron  are  present,  the  epithelium  of 
the  bronchioles  may  aid  in  the  excretion  (as  in  case  1),  terminal  cyto- 
plasmic portions  which  contain  the  pigment  being  cast  off.  Thus  if. 
after  a  careful  taking  of  the  occupational  history,  siderosis  is  suspected, 
iron  may  be  found  in  the  sputum  by  acidifying  the  latter  with  hydro- 
chloric acid  and  adding  potassium  ferrocyanide,  a  deep  blue  color 
(prussian  blue)  indicating  a  positive  reaction.  In  the  case  of  a  metal 
polisher,  who,  shortly  after  these  two  necropsies,  entered  the  Research 
and  Educational  Hospital  for  a  gastro-intcstinal  complaint,  but  who  had 
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a  slight  cough  and  expectoration,  the  aforementioned  test  applied  to  the 
sputum  resulted  at  the  end  of  a  few  minutes  in  the  appearance  in  it  of 
numerous  fine  deep  blue  flakes.  Control  tests  on  about  fifty  sputums 
from  tuberculous  patients  showed  no  positive  reactions.  This  test  has 
been  used  successfully  in  iron  mining  districts  by  Klehmet,^^  Hoke  ^^ 
and  others.  Hoke  noted  that  iron  may  be  found  in  the  sputum 
even  five  years  after  cessation  of  exposure.  Hare  ^^  said  that  the  sputum 
may  be  red  in  siderosis.  Hoke  ^-  and  Klehmet  ^^  described  it  as  ochre- 
yellow.  Zenker  ^  found  red  specks  in  the  sputum.  Yet  such  sputum  is 
not  common,  and  in  most  cases  only  a  chemical  test  will  result  in  the 
discovery  of  the  iron. 

The  iron  which  cannot  be  carried  off  in  the  sputum  is  in  part 
removed  from  the  lung  by  way  of  the  lymphatic  channels.  It  is  proba- 
bly for  this  reason  (Tendeloo)  that  so  much  more  iron  is  found  in  the 
upper  lobes  than  elsewhere.  Macrophages  carry  the  pigment  through 
the  lymph  vessels  to  the  lymph  glands.  Some  of  these  cells  become 
necrotic  in  the  course  of  their  migration  and  the  liberated  pigment  is 
taken  up  by  the  endothelium  lining  the  lymph  channels  and  the  intra- 
glandular  sinuses.  Some  of  the  pigment  is  retained  in  the  lymph 
glands ;  some  passes  through  the  gland  and  reaches  the  efferent  lymph 
vessels.  The  finding  of  iron-containing  macrophages  in  the  efferent 
vessels  of  glands  far  removed  from  the  hilus  of  the  lung  (anterior 
mediastinal  and  peripancreatic)  is  of  importance  in  explaining  what  is 
to  follow. 

Black  pigment,  supposed  to  be  coal  dust,  has  occasionally  been  found 
in  the  spleen  and  less  often  in  the  liver;  in  anthracosis  this  is  common. 
Riddell,^*  in  a  case  of  silicosis,  found  pigment  in  the  center  of  miliary 
fibrotic  areas  in  the  liver  and  in  fibrous  nodules  in  the  spleen.  Lang- 
guth  ^  found  iron  pigment  in  the  spleen  in  a  case  of  siderosis.  It  has 
been  assumed,  and  the  statement  is  to  be  found  in  most  American  and 
German  textbooks  of  pathology,  that  the  pigment  which  reaches  the 
spleen  and  the  liver  gets  there  following  the  breaking  of  a  disintegrating 
lymph  gland  into  a  blood  vessel.  Langguth  gave  the  same  explanation 
in  his  case  of  siderosis.  Kaufmann  ^^  said  that  in  severe  cases  of 
anthracosis  the  pigment  may  be  transported  directly  from  the  lung  to 
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the  blood.  In  these  two  cases  a  simpler  explanation  seems  to  be  justi- 
fied. The  pigment  reaches  the  blood  stream  through  the  lymph  chan- 
nels and  the  thoracic  duct.  For  a  long  time,  until  the  gland  becomes 
fibrotic,  there  is  no  lymphatic  blockade,  but  a  continuous  passage  of 
pigment-laden  macrophages  through  the  lymph  nodes,  so  that  even  in 
nodes  far  removed  from  the  site  of  entrance  of  the  dust  such  cells  may 
still  be  found  in  the  efferent  vessels. 

Severe  cases  of  siderosis  become,  then,  excellent  means  of  studying 
the  fate  of  inorganic  iron  injected  into  the  blood  stream  of  human 
beings.  In  rabbits,  Poison  ^"^  has  recently  studied  the  fate  of  such  iron 
in  experiments  lasting  as  long  as  fourteen  months.  The  earliest  accu- 
mulations of  iron  were  in  the  lungs.  The  tracheal  lymph  glands,  but 
not  the  mesenteric,  also  contained  iron.  The  liver  at  first  contained 
only  small  amounts  of  iron  in  the  Kupffer  cells ;  the  latter  became 
enlarged,  often  forming  giant  cells.  Later,  the  liver  cells,  too,  contained 
fine  granules  of  iron,  but  oftener  gave  a  diffuse  blue  color  with  potas- 
sium ferrocyanide.  In  the  last  stages,  iron  was  found  only  in  "giant 
cells"  at  the  periphery  of  the  lobule.  The  spleen  early  contained  much 
iron ;  later  only  small  groups  of  iron  phagocytes  were  found  in  the 
splenic  pulp,  which  disintegrated,  liberating  free  granules  of  iron.  The 
kidneys  contained  no  iron,  except  immediately  after  the  injections,  when 
emboli  were  found  in  the  glomerular  tufts.  The  pancreas  contained 
no  iron,  unless  foci  of  inflammation  were  present. 

This  corresponds  closely  in  many  respects  with  the  observations  in 
these  two  cases  of  siderosis.  The  differences  are  to  be  explained  by  the 
greater  length  of  the  human  experiment.  The  ultimate  fate  of  the  pig- 
ment which  cannot  be  excreted  seems  to  be  inclusion  within  dense  con- 
nective tissue. 

In  addition  to  transportation  there  is  a  gradual  transformation  of 
the  iron  pigment.  Some  of  the  iron  gives  the  prussian  blue  reaction ; 
some  of  it  does  not.  Of  course,  in  case  1,  it  may  be  thought,  and  with 
good  reason,  that  the  nonreacting  pigment  is  a  silicate ;  but  in  the  second 
case  all  the  pigment  has  been  shown  by  chemical  analysis  to  be  iron. 
Yet  in  the  dense  parts  of  the  upper  lobes  and  the  fibrotic  lymph  glands 
in  even  this  second  case  most  of  the  iron  gave  no  typical  reaction. 
Staub-Oetiker  ^'  noted  that  in  areas  of  fibrosis  in  siderosis  there  was  no 
reaction  for  iron,  while  in  the  periphery  there  was  a  strong  reaction  for 
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iron.  Unless  the  iron  is  included  in  a  complex  radical  (as  in  a  ferro- 
cyanide),  no  inorganic  form  is  known  which  will  resist  hydrochloric  acid 
(as  in  the  Perls  method  for  iron)  without  dissociation  to  give  a  form 
which  will  react  with  a  f  errocyanide  or  f  erricyanide ;  no  such  complex 
inorganic  iron  compounds  are  known  in  the  animal  body.  The  proba- 
bility is,  then,  that  the  nonreacting  iron  is  strongly  combined  with 
organic  compounds,  in  a  form  as  resistant  to  acid,  as  is,  for  instance, 
hemoglobin. 

It  is  to  be  remembered  that  in  these  two  cases  the  pigment  which 
gave  the  reaction  for  iron  was  almost  entirely  intracellular  (except  in 
necrotic  regions)  ;  the  nonreacting  pigment  was  almost  entirely  extra- 
cellular. To  give  the  reaction,  the  pigment  must  be  soluble.  It  seems 
reasonable  to  conclude,  therefore,  that  the  iron  which  is  in  transport  is 
in  soluble  form.  As  soon  as  it  becomes  firmly  combined  with  protein, 
it  remains  stationary,  surrounded  by  dense  connective  tissue. 

It  is  clear,  too,  why  siderosis  more  than  other  types  of  pneumono- 
coniosis  should  be  accompanied  by  a  widespread  distribution  of  the 
pigment.  In  the  first  case  in  which  there  was  much  more  silicon  than 
iron  in  the  lung  only  the  more  soluble  iron  was  present  in  the  liver  and 
spleen  (all  the  pigment  in  these  organs  gave  the  prussian  blue  reaction). 

The  distribution  of  the  transportable  iron  is  within  cells  of  the 
reticulo-endothelial  system ;  the  wandering  macrophages,  the  KupfTer 
cells  of  the  liver,  the  reticulum  cells  of  the  spleen  and  lymph  nodes  and 
the  lining  endothelium  of  the  lymphatic  vessels  and  lymph  sinuses.  The 
littoral  cells  lining  the  splenic  sinuses  contained  no  pigment.  Nowhere 
was  pigment  found  in  the  endothelium  of  blood  vessels.  The  thymus, 
lying  embedded  in  a  mass  of  siderotic  lymph  glands,  contained  no  iron. 
The  large  cells  making  up  the  tubercles  contained  iron,  except  in  the 
large  caseous  areas,  in  which  iron  was  found  only  as  free  granules  in 
the  center.  In  neither  case  were  there  many  giant  cells  in  the  tubercles, 
but  most  of  those  present  contained  granules  of  iron  in  their  centers. 

It  is  worthy  of  note  that  in  spite  of  the  large  amounts  of  circulating 
inorganic  iron  there  was  anemia  in  both  cases.  Even  the  hyperglobulia 
often  accompanying  chronic  pulmonary  fibrosis,  which  has  been  noted 
in  other  types  of  pneumonoconiosis  (Hoke^-),  was  absent  in  these 
cases.  It  is  even  possible  that  the  excess  of  iron  may  have  acted  as  a 
poison  to  cause  the  anemia.  In  the  second  case,  the  slight  amount  of 
fibrotic  tuberculosis  of  the  lymph  glands  could  not  be  responsible  for 
the  low  red  cell  count.  It  is  to  be  recalled  that  Carleton  ^^  found  early 
death  from  a  toxic  influence  in  guinea-pigs  exposed  to  massive  doses 
of  iron  dust. 
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SUMMARY 

Two  cases  of  pulmonary  siderosis  are  reported :  one  in  which  the 
dust  was  metalHc  iron,  produced  the  black  variety  of  siderosis  and 
ended  in  a  florid  tuberculous  bronchopneumonia,  and  one  in  which  the 
dust  was  iron  ore,  the  siderosis  of  the  red  variety  and  the  concomitant 
tuberculosis  of  the  fibrotic  type  and  limited  to  the  lymph  glands. 

In  both  cases  there  was  a  continuous  attempt  at  excretion  of  the 
iron  by  macrophages  which  carried  it  into  the  alveoli  and  thence  into 
the  sputum,  by  excretion  through  the  bronchiolar  mucosa  or  by  trans- 
ference to  the  lymph  nodes.  In  the  last  event,  the  pigment  was  either 
deposited  in  the  gland  or  was  carried  through  the  gland  and  reached  the 
blood  stream  probably  by  way  of  the  thoracic  duct.  Having  reached 
the  blood  stream,  the  iron  was  deposited  in  the  cells  of  the  reticulo- 
endothelial system. 

In  addition  to  transportation,  there  was  gradual  transformation  of 
the  iron.  Only  the  soluble  iron  could  be  transported  and  was  found 
intracellularly.  In  the  black  variety,  in  which  more  silicon  than  iron  was 
present  in  the  lung,  only  the  more  soluble  iron  found  its  way  into  the 
blood  stream.  Insoluble  iron  was  found  extracellularly  in  dense  fibrous 
tissue. 

Where  the  accumulations  of  iron  were  greatest,  the  amounts  present 
were  8.9  and  7.9  per  cent  of  the  moist  weight  of  the  lungs. 

Chemical  examination  of  the  sputum  for  iron  may  be  a  great  aid  in 
the  clinical  recognition  of  siderosis. 

February  10,   1929. 


DETORSION     DEFECTS     IX     CONGENITAL    CARDIAC 

ANOMALIES 

REPORT     OF     THREE     CA.SES,     WITH     AX     ANALYSIS     OF     THE 
MECHANISM     OF     THEIR     FORMATION  * 

PHILLIP     F.     .SHAPIRO 

Although  congenital  deformities  of  the  heart  are  rather  infrequent, 
in  the  course  of  time  there  has  appeared  in  the  literature  an  impressive 
number  of  reports  of  cases.  The  anomalies  appear  in  infinite  variety. 
They  form  endless  combinations  of  various  cardiac  abnormalities  with 
one  another  and  with  associated  defects  in  other  organs.     Despite  the 


*  From  the  Department  of  Pathology  of  the  Cook  County  Hospital. 
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complexities  which  they  sometimes  offer,  they  subscribe  to  definite 
anatomic  laws,  and  by  them  may  be  analyzed.  This  and  the  fact  that 
each  case  lends  an  insight  into  normal  cardiac  embryology  and  into  its 
vagaries  have  combined  to  give  these  deformities  an  interest  that  even 
exceeds  their  clinical  importance. 

Three  such  cases  have  come  to  my  attention.  They  combine  so 
many  unusual  cardiac  anomalies  that  their  analysis  embraces  a  large 
part  of  the  field  of  cardiac  embryology.  By  chance,  they  formed  a 
series  of  defects,  a  new  explanation  for  the  mechanism  of  which  was 
recently  propounded  by  Spitzer  ^  and  discussed  by  Monckeberg." 

REPORT     OF     CASES 

Case  1. — A  colored  boy,  aged  14  months,  was  the  youngest  of  five  children. 
Parents  and  siblings  were  apparently  normal.  The  child's  birth  and  feeding  were 
normal,  but  he  had  never  been  able  to  put  on  weight.  In  the  last  three  months, 
he  began  to  lose  rapidly  what  weight  he  had  attained.  A  persistent  cough  devel- 
oped, and  a  daily  afternoon  fever  was  noted.  In  the  last  four  weeks,  a  diarrhea 
of  from  four  to  five  stools  a  day  alternated  with  constipation. 

The  temperature  was  103.6  F. ;  the  pulse  rate,  130.  Moist  rales  were  heard  in 
both  lungs.  The  cardiac  apex  impulse  was  in  the  right  nipple  line,  but  there  were 
no  murmurs,  no  cyanosis  and  no  dyspnea.  The  abdomen  was  distended  and  tym- 
panitic. The  hemoglobin  per  cent  was  80;  the  red  blood  cell  count  was  4,630,000 
and  the  leukocyte  count  was  10,700,  with  80  per  cent  polymorphonuclear  cells. 
The  result  of  the  Pirquet  test  was  negative.  But  the  x-ray  picture  confirmed  the 
clinical  diagnosis  of  tuberculous  bronchopneumonia  and  congenital  dextrocardia. 

At  autopsy,  the  child  was  found  to  be  severely  emaciated.  Though  he  had 
grown  to  a  normal  height  of  68  cm.,  both  anterior  and  posterior  fontanels  were 
still  open  and  the  teeth  had  not  erupted.  After  the  development  of  a  fibrocaseous 
tuberculous  primary  lesion  in  the  left  upper  pulmonary  lobe  and  the  caseation  of 
the  hilum  lymph  nodes  draining  the  region,  tuberculous  cavities  in  the  right  lung 
had  developed  and  an  ulcerous  ileitis.  An  acinose-nodose  and  miliary  tuberculosis 
of  both  lungs  terminated  the  case. 

No  trace  of  the  spleen  nor  of  a  splenic  artery  was  found.  The  abdominal 
lymph  nodes  were  enlarged  to  a  diameter  of  11  mm.,  and  were  discrete  and 
reddish  gray.  Histologic  examination  of  the  nodes  revealed  numerous  caseated 
tubercles  with  huge  giant  cells  containing  as  many  as  a  hundred  nuclei.  The 
liver  showed  a  much  larger  left  lobe  than  normal. 

Heart. — The  heart  weighed  50  Gm.  It  lay  with  its  apex  in  the  right  mid- 
clavicular line.  It  presented  a  large,  common  auricle  leading  through  a  common 
auriculoventricular  opening  into  an  incompletely  divided  ventricular  chamber, 
which  emptied  through  a  single  arterial  trunk. 


1.  Spitzer,  Alexander:  Ueber  den  Bauplan  des  normalen  und  missbildeten 
Herzens,  Virchows  Arch.  f.  path.  Anat.  243:83,  1923. 

2.  Monckeberg,  J.  G. :  Die  Missbildungen  des  Herzens,  in  Henke  and 
Lubarsch :  Handbuch  der  speziellen  pathologischen  Anatomic  und  Histologic, 
Berlin,  Julius  Springer,  1924,  vol.  2. 


254 

The  large  common  auricle  had  a  small  right  and  a  larger  left  auricular 
appendage.  Its  interior  was  crossed  sagittally  by  a  sparse  network  of  fine  fibers. 
This  net  began  at  the  right  margin  of  the  coronary  sinus,  and  inserted  itself  at 
the  crista  terminalis  on  the  dorsocranial  wall  of  the  auricle.  The  pulmonic  veins, 
which  had  united,  opened  by  a  single  trunk  just  to  the  left  of  this  insertion  of  the 
net,  and  the  venae  cavae  to  its  right.  No  further  semblance  of  an  interauricular 
septum  could  be  found,  except  a  heavy  muscular  trabecula  from  1  to  2  mm.  thick. 
It  stretched  almost  in  the  same  plane  as  the  net,  across  and  just  above  the  common 
auriculoventricular  orifice. 


Fig.  1  (case  1). — Deformity  of  the  heart  viewed  from  the  right.  The  letters 
indicate :  a,  rete  Chiari ;  b,  common  auricular  cavity ;  c,  common  atrioventricular ; 
d,  vestige  of  the  auricular  septum;  e,  left  ventricle;  /,  ventricular  septal  defect, 
tricuspid  valve  leaflet  and  h,  right  ventricle. 


This  opening,  18  mm.  in  diameter,  led  into  a  large  ventricular  cavity.  The 
cavity  was  divided  incompletely  and  with  marked  inequality,  by  a  rudimentary 
septum,  into  a  large  left  ventricle  and  a  small  right  one.  The  septum  reached  12 
mm.,  barely  half  its  required  height.  Its  concave  upper  edge  thus  left  a  gaping 
orifice  9  mm.  in  diameter  between  the  ventricles.  The  insignificant  right  ventricle 
had  a  cavity  from  but  1  to  2  mm.  wide,  and  was  buried  altogether  beneath  a  large 
valve  leaflet  of  the  common  auriculoventricular  orifice. 
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Three  leaflets  guarded  this  opening.  One  originated  from  the  entire  right  half 
of  the  auriculoventricular  ring.  It  straddled  the  incomplete  ventricular  septum, 
covering  the  defect.  It  attached  itself  by  three  groups  of  chordae  tendineae  into 
the  left  ventricle  side  of  the  septum,  and  thus  shut  out  the  entire  right  ventricle. 
No  leaflets,  at  all.  inserted  themselves  into  the  right  ventricular  cavity  itself.  A 
second,  large  one  hung  into  the  left  ventricular  cavity,  and  was  attached  by  two 
groups  of  chordae  into  the  posterior  and  left  lateral  walls.  This  leaflet  was  14 
mm.  wide,  and  apparently  was  the  most  effective  one  in  auriculoventricular  closure. 


Fig.  2  (case  1). — Deformity  of  the  heart,  viewed  from  the  left.  One  may  note 
the  three  semilunar  cusps  and  the  two  coronary  orifices.  The  letters  indicate: 
a.  single  arterial  trunk;  b,  hypertrophied  left  ventricle  and  c,  bicuspid  leaflet. 


The  ring  was  completed  by  a  third  small  leaflet  with  a  single  group  of  chordae 
attached  to  the  anterior  wall  of  the  left  ventricle. 

The  enlarged  left  ventricle  formed  the  apex  of  the  heart.  It  formed  practically 
the  entire  ventricular  chamber.  Internally  it  was  22  mm.  in  transverse,  18  mm. 
in  anteroposterior  and  22  mm.  in  longitudinal  diameter.  Its  wall  was  9  mm.  thick. 
This  large  chamber  opened  by  a  single  arterial  trunk.  From  the  left  wall  of 
the  vessel,  a  small  ridge  extended  into  the  anterocranial  corner  of  the  ventricular 
cavity.  It  reached  in  the  line  of  the  sulcus  longitudinalis  anterior  toward  the 
interventricular  septum,  and  reduced  somewhat  the  size  of  the  defect  of  the  latter. 
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The  large  bicuspid  auriculoventricular  leaflet  originated  just  to  the  left  of  this 
ridge. 

No  trace  of  a  second  arterial  trunk  was  found.  The  single  large  vessel  rested 
in  the  groove  between  the  auricular  appendages.  It  had  three  semilunar  cusps,  a 
left  and  a  right  each  with  a  coronary  orifice,  and  an  anterior  without.  The  coro- 
nary artery  originating  from  the  right  sinus  of  Valsalva  divided  into  a  descending 
branch  to  the  sulcus  longitudinalis  anterior,  and  a  circumflex  branch  around  the 
left  side  of  the  heart.  Thus  it  really  corresponded  in  distribution  to  the  left 
coronary  artery.  That  originating  in  the  left  sinus  of  Valsalva  descended  into 
the  sulcus  longitudinalis  posterior.  Thus  it  corresponded  to  the  right  coronary 
arterv'. 


Fig.  3  (case  2). — The  right  ventricle.  The  letters  indicate:  a,  aortic  arch; 
b,  right  pulmonary  artery ;  c,  aortic  valve ;  d,  ductus  Botalli ;  e,  pulmonary  valve ; 
/,  defect  in  septum  and  g,  tricuspid  valve. 

Two  centimeters  above  the  cusps,  two  vessels  were  given  off.  One  directly 
supplied  the  left  lung.  The  other  promptly  divided  into  an  innominate  artery  and 
a  vessel  which  led  to  the  right  lung.  The  left  common  carotid  and  subclavian 
arteries  arose  at  a  slightly  higher  level. 

5'MWJ»kiry.— The  congenital  defects  in  this  case  include: 

(1)  Dextroversio  cordis 

(2)  Widely  patent  foramen  secundum  and  primum  atriorum,  with  absence  of 
the  septum  secundum  and  spurium 

(3)  Rete  Chiari  atriorum 

(4)  Single  pulmonary  vein 
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(5)  Common   auriculoventricular   orifice   with    fusion    of   the   tricuspid   valve 
leaflets 

(6)  Defective  interventricular  septum 

(7)  Rudimentary  right  ventricle  and  hypertrophied  left  ventricle 

(8)  Solitary  truncus  arteriosus  aorticus  with  complete  absence  of  the  pulmo- 
nary artery 

(9)  Detorsion  defect  of  the  truncus  aorticus  with  reversal  of  the  coronary 
arteries 

(10)  Origin  of  the  pulmonary  arteries  (left)  from  the  aorta  and  (right)   from 
the  innominate  artery 

(11)  Aplasia  of  the  spleen 

Case  2. — A  white  female  infant  had  lived  only  to  the  age  of  2  months.  She 
was  the  youngest  of  nine  children.  The  others  were  normal.  This,  the  last  child, 
for  no  apparent  reason  had  failed  to  gain  weight  properly.  She  was  dull  and 
apathetic,  and  suffered  from  attacks  of  marked  restlessness  accompanied  by  a 
slight  cyanosis  and  an  occasional  nosebleed. 

Physical  examination  revealed  poor  nutrition,  a  bilateral  coloboma  of  the  iris 
and  a  mongoloid  face.  A  slight  cyanosis  was  noted,  but  no  cardiac  disturbances. 
The  abdomen  was  distended.  The  liver,  spleen  and  both  kidneys  were  palpable. 
The  hemoglobin  per  cent  was  100,  the  erythrocyte  count  was  4,180,000  and  the 
white  blood  cell  count  was  10,200,  with  74  per  cent  polymorphonuclear  cells.  A 
trace  of  sugar  and  of  albumin  and  many  granular  casts  were  found  in  the  urine. 
The  temperature  rose  terminally  to  103.6  F.,  and  a  deep  cyanosis  developed. 

Heart. — At  autopsy  (by  Dr.  R.  H.  Jaffe)  the  heart  was  in  its  normal  position. 
It  was  somewhat  larger  than  usual,  but  made  up  equally  of  both  ventricles.  It 
weighed  38  Gm.,  and  was  50  mm.  in  transverse,  and  45  mm.  in  longitudinal  and 
in  anteroposterior   diameters. 

When  the  heart  was  opened,  two  abnormal  communications  were  found  between 
the  two  chambers.  One  in  the  interauricular  septum  was  oval,  not  valvelike,  and 
about  3  by  5  mm.  in  diameter.  It  was  located  at  the  base  of  the  septum  3  mm. 
from  the  mitral  and  tricuspid  rings.  Except  for  this  intercommunication,  the  two 
atria  were  normal.  The  atrioventricular  openings  were  also  normal,  the  right  40 
mm.  in  circumference,  with  three  leaflets,  the  left  30  mm.,  with  two. 

The  other  defect  was  in  the  base  of  the  interventricular  septum,  and  was  7  by 
8  mm.  The  two  ventricles  were  of  about  the  same  size.  The  wall  of  the  left 
ventricle  was  from  5  to  6  mm.  thick ;  that  of  the  right  from  6  to  7  mm.  thick. 
The  left  ventricle  had  no  outlet  except  through  the  defect  in  the  ventricular 
septum.  Its  vessel,  the  aorta,  was  found  to  originate  entirely  from  the  right 
ventricle. 

Both  the  aorta  and  the  pulmonary  artery  arose  from  the  right  conus.  The 
aorta  occupied  a  position  posterior  to  but  abnormally  to  the  right  of  the  pulmonary 
artery.  The  aortic  orifice  was  below  the  pulmonary  valves,  and  separated  from 
the  septal  defect  by  a  fibrous  fold  2  mm.  thick.  It  was  5  by  7  mm.  in  diameter, 
and  closed  by  two  irregular  cusps  that  did  not  appear  to  be  adequate.  The  pul- 
monary orifice  was  larger,  9  by  10  mm.  in  diameter,  and  closed  by  three  well 
developed  cusps. 

The  aorta  and  the  pulmonary  artery  were  connected  by  a  patent  ductus  arterio- 
sus 5  mm.  long,  with  an  internal  diameter  of  4  mm.     It  opened  into  the  aorta  23 
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mm.  from  its  orifice  and  5  mm.  from  the  origin  of  the  left  subclavian  arter}-.  It 
started  from  the  pulmonarj-  arch,  10  mm.  distal  to  its  orifice,  just  anterior  to  the 
origin  of  the  left  pulmonary  artery. 

Only  one  coronary  arterj'  was  present.  It  originated  in  the  sulcus  between  the 
anterior  aspect  of  the  aorta  and  the  pulmon-^ry  artery.  It  divided  at  once  into 
two  equal  branches.  One  passed  down  the  si  Icus  longitudinalis  anterior  to  the 
apex,  the  other  passed  to  the  right  and  posterior  aspects  of  the  heart.  Thus  it 
corresponded  to  the  distribution  of  both  coronary  arteries. 

Kidneys. — The  other  significant  abnormalities  were  in  the  kidneys.  These  were 
larger  than  normal,  the  right  weighing  24  Gm.  and  the  left,  30  Gm.  On  both  the 
external  and  the  sectional  surfaces  of  the  cortex,  many  small,  round,  gray  patches 
were  just  visible  to  the  naked  eye.  An  aberrant  suprarenal  gland.  3  mm.  ir 
diameter,  rested  in  the  hilum  of  the  left  kidney. 

Histologic  examination  of  the  kidneys  showed  the  numerous  round  gray 
patches  to  represent  cysts.  It  offered  a  complete  picture  of  the  development  of 
these  cysts  by  gradual  distention  of  the  Bowman's  spaces  of  the  glomeruli,  with 
compression  atrophy  of  the  capillary  tufts.  The  cysts  of  the  medulla  seemed  to 
have  developed  from  the  ducts. 

No  permission  was  granted  for  an  examination  of  the  head. 

Smnmary. — The  congenital  defects  in  this  case  number  : 

(1)  Patent  foramen  ovale 

(2)  Defect  in  the  interventricular  septum 

(3)  Dextroposition  of  the  aorta  with  complete  origin  of  both  arterial  trunks 
from  the   right   ventricle    (detorsion   defect) 

(4)  Common  coronary  artery 

(5)  Patent  ductus  arteriosus 

(6)  Hypertrophy  of  the  right  ventricle 

Defects  associated  with  the  cardiac  ones  were : 

(7)  Mongoloid  idiocy 

(8)  Bilateral  coloboma  of  the  iris 

(9)  Polycystic  kidneys 

Case  3. — A  colored  male  infant,  5  weeks  of  age,  was  the  second  child  of  a 
healthy  family,  and  had  had  a  normal  birth.  Respiratory  difficulty,  relieved  by 
rest,  had  been  noted  since  birth.  This  was  suddenly  aggravated  six  hours  before 
admission  to  the  hospital.  There  were  no  convulsions,  no  cyanosis  and  no  abnor- 
mal cardiac  sounds. 

No  respiratory  obstruction  was  found.  The  thymic  area  was  wide  to  percus- 
sion. The  pharynx  was  injected,  and  a  few  rales  were  heard  posteriorly.  The 
temperature  was  97.6  F.  Two  days  later,  the  child  came  to  autopsy  with  a  clinical 
diagnosis  of  thymic  dyspnea  or  early  bronchopneumonia. 

The  thymus  was  found  to  be  of  practically  normal  size,  8.5  Gm.  No  pneu- 
monia, but  a  focal  atelectasis  of  both  lungs,  was  present. 

Heart. — The  essential  abnormalities  were  in  the  heart.  It  weighed  41  Gm.  and 
was  markedly  enlarged.  It  was  55  mm.  in  transverse,  45  mm.  in  anteroposterior 
and  50  mm.  in  longitudinal  greatest  diameters.  It  lay  with  its  apex  in  normal 
right  position,  hut  was   strikingly  asymmetric.     Externally,  it  could  be  seen  that 


259 

the  sulcus  longitudinalis,  displaced  to  the  right,  separated  a  small  right  ventricle 
from  a  much  larger  left  ventricle.  The  apex  was  formed  entirely  by  the  enlarged 
left  ventricle. 

The  left  ventricle  was  20  mm.  wide,  22  mm.  deep  and  30  mm.  long  in  its 
internal  diameters.  Its  wall  was  7  mm.  thick.  The  right  ventricle  measured  only 
14  by  16  by  24  mm,  in  the  corresponding  diameters.  Its  wall  was  only  2  to  3  mm. 
thick.  The  right  and  the  left  ventricles  were  separated  by  an  interventricular 
septum  21  mm.  high,  which  was  incomplete  in  its  upper  portion,  leaving  an  inter- 
ventricular septal  defect,  15  by  12  mm.  in  diameter. 

Riding  squarely  over  the  septum  and  its  defect  was  an  enlarged  pulmonary 
trunk.     It  had  a  circumference  of   30  mm.  and  was   closed  bv   three   semilunar 


Fig.  4  (case  2). — The  left  ventricle.  The  letters  indicate:  a,  aortic  arch; 
b,  left  auricle  and  c,  common -coronary  artery. 

cusps,  a  left,  an  anterior  and  a  posterior.  The  left  and  right  pulmonary  branches 
were  given  off  7  mm.  aljove  tlie  left  and  posterior  cusps,  respectively.  The  trunk 
then  terminated  in  a  widely  patent  ductus  arteriosus.  The  ductus  was  7  mm.  long. 
It  was  funnel-shaped,  so  that  its  pulmonic  end  was  3.5  mm.  in  diameter  and  its 
aortic  end  only  2  mm.  in  diameter. 

The  aorta  maintained  an  abnornial  ])iisition  anterior  ti>  and  to  the  right  of  the 
pulmonic  trunk.  It  issued  from  tlic  right  anterior  corner  of  the  right  ventricle 
by  a  narrow  orifice.  Ratlicr  smaller  tlian  the  pulmonic  trunk,  it  had  a  circumfer- 
ence of  only  18  mm.  At  tlie  istlmius  tliere  was  an  abrupt  narrowing  to  a  circum- 
ference of  10  mm.,  l)Ut  l)e\on(I   tlic  insertion  nf  the  ductus  arteriosus,  the  aorta 
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widened  again  to  its  original  width.  Just  proximal  to  the  isthmus,  the  innominate, 
the  left  common  carotid  and  the  left  subclavian  arteries  were  normally  given  off. 
The  aortic  ring  had  three  semilunar  cusps,  a  right,  an  anterior  and  a  posterior. 
From  the  posterior  sinus  of  Valsalva  sprang  the  right  coronary  artery  running  to 
the  sulcus  longitudinalis  posterior.  Thus  the  posterior  cusp  corresponded  to  a 
normal  right  one.  Just  to  the  left  of  and  above  the  right  coronary  orifice,  opposite 
the  commissure  between  posterior  and  anterior  cusps,  was  the  orifice  of  the  left 
coronary  artery,  which  ran  into  the  sulcus  longitudinalis  anterior.  The  anterior 
semilunar  cusp  thus  corresponded  to  a  normal  left. 


Fig.  5  (case  3). — Deformity  of  the  heart  viewed  from  in  front.  The  letters 
indicate :  a,  ductus  arteriosus ;  b,  aorta ;  c,  pulmonic  trunk ;  d,  right  ventricle ;  e, 
left  ventricle  and  /,  defect  of  ventricular  septum. 


From  the  wall  l)etwecn  the  small  aortic  and  the  large  pulmonic  trunk,  a  short 
ridge  extended  into  the  ventricular  chamber  toward  the  anterocranial  edge  of  the 
septum.  This  prolongation  of  the  aortopulmonary  septum  toward  the  interven- 
tricular one  closed  part  of  the  latter's  defect.  It  reduced  somewhat  the  com- 
munication between  right  ventricle  and  pulmonic  trunk.  The  aortic  trunk  thus 
drained  entirely  from  the  right  ventricle ;  the  pulmonic  from  both,  but  mostly 
from  the  left  ventricle. 

The  atria  were  normal,  except  that  the  left  auricle  was  much  larger  than  the 
right.     The  great  venous  trunks  and  the  atrioventricular  orifices  were  also  normal. 
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Summary. — As  congenital  defects  in  this  heart,  there  were,  therefore : 

(1)  Incomplete  transposition  of  the  great  arterial  trunks  (detorsion  defect) 

(2)  Hypoplasia  of  the  aortic  trunk,  especialh-  at  its  isthmus 

(3)  Patent  ductus  arteriosus 

(4)  Interventricular  septal  defect 

(5)  Hypertrophy  and  dilatation  of  the  left  cardiac  chambers 

ANALYSES 

These  arrays  of  cardiac  abnormalities  merit  analysis,  as  far  as  recent 
conceptions  of  the  mechanism  of  cardiac  embryology  can  carry  it.  One 
separates  from  the  changes  secondary  to  intra-uterine  endocarditis,  those 
which,  as  in  the  present  cases,  arise  from  a  primary  deficiency  in  vis  a 
tergo.  There  is  a  diffuse  weakening  in  the  growth  vitality  of  various 
cell  groups.  These  proceed  lamely  to  form  their  appointed  structures. 
They  fall  short  of  completion. 

But,  in  this  regard,  one  cannot  consider  the  congenital  defects  as 
simple  cessations  of  developinent.  The  congenital  heart  of  a  "blue"  baby 
at  term  is  not,  for  example,  the  heart  of  a  normal  fetus  of  the  second 
month.  For  its  various  parts  are  growing  at  different  speeds.  And 
further,  these  primary  delays  in  development  give  rise  to  such  alterations 
of  fetal  cardiac  physiology  that  the  normal  channels  of  growth  are 
deflected  from  their  course.  Abnormalities  arise,  therefore,  which  have 
no  counterpart  in  the  normal  heart  or  at  best  offer  only  a  vague 
resemblance.  Structures  appear  which  should  have  completely  involuted. 
Defects  arise  by  failure  of  normal  completion.  Still  other  defects  repre- 
sent the  secondary  involution  or  the  deflection  of  structures  normally 
formed.    All  these  must  be  sharply  distinguished. 

Decrease  in  growth  vitality  presumes  some  cause.  This  is  to  be 
found  often  in  the  exhaustion  of  multiple  pregnancies.  The  first  child 
was  the  last  of  a  line  of  five ;  the  second  was  the  youngest  of  a  line  of 
nine  children.  All  the  previous  children  in  each  family  were  normal ; 
the  last  ones  were  not  quite  fully  equipped. 

The  deficiency  is  generalized.  It  is  manifested  not  only  in  one 
organ,  but  here  and  there  all  over  the  body.  The  defects  in  the  heart 
in  the  first  case  were  accompanied  by  a  complete  aplasia  of  the  spleen. 
Those  in  the  heart  in  the  second  case  were  associated  with  polycystic 
kidneys,  mongoloid  idiocy  and  bilateral  coloboma  of  the  iris. 

The  heart  in  the  human  embryo  of  2  mm.  forms  an  unpaired  tube 
suspended  in  its  pericardial  chamber.  As  it  grows  faster  than  the  cavity 
in  which  it  lies,  it  buckles  to  the  right.  It  bends  more  and  more  until 
finally  it  bends  into  a  complete  circle  in  which  the  original  caudal  or 
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atrial  end  comes  to  lie  behind  the  original  cephalic  or  bulbar  end.  With 
this  bending,  a  complex  longitudinal  clockwise  torsion  takes  place. 

For  the  bending  and  the  torsion,  Spitzer  ^  advanced  this  concept : 
In  lung-breathing  animals,  according  to  him,  the  basis  of  cardiac  develop- 
ment is  the  division  of  the  organ  into  a  double  heart.  In  gill-breathing 
aquatic  animals,  the  heart  is  single,  with  the  respiratory  and  systemic 
parts  lined  up  one  behind  the  other,  and  with  septums  transverse  to  the 
stream.  Terrestrial  life  and  lung  breathing  bring  a  requirement  for 
greater  systemic  energy  and  for  an  even  far  greater  respiratory  energy. 
The  whole  heart  grows  even  beyond  its  original  limits.  It  must  there- 
fore bend. 

This  increase  in  development  is  not  uniform.  The  relatively  greater 
respiratory  energy  required  with  lung  breathing  gives  a  relatively 
greater  development  to  the  pulmonary  part  of  the  cardiac  tube.  As  it 
begins  to  compare  with  the  systemic  part,  it  lines  up  beside  the  latter,  so 
that  the  two  parts,  instead  of  being  one  behind  the  other,  are  side  by 
side. 

The  transverse  septums  melt  under  the  increased  force  of  blood 
flow.  At  first  the  systemic  force  is  so  much  greater  than  the  pulmonic 
that  the  two  streams  partly  mix  and  septal  development  between  the 
two  parts  of  the  heart  is  impaired.  Such  are  the  conditions  of  the 
incompletely  divided  hearts  of  amphibians  and  reptiles.  With  the  rela- 
tively greater  pulmonary  development  in  mammals,  the  force  of  the 
pulmonic  blood  flow  approaches  that  of  the  systemic.  The  streams  no 
longer  admix.  \\'here  they  flow  by  each  other,  the  pressure  is  least, 
and  longitudinal  septa  are  permitted  to  develop.  \\'hen  other  factors 
disturb  the  equalization  of  pressure,  septal  defects  develop. 

The  right  side  of  the  heart  is  separate  from  the  left.  Were  it,  how- 
ever, a  simple  division,  one  side  would  be  completely  cut  oflf  from  the 
other.  Blood  to  the  right  side  of  the  heart  would  be  aerated  by  the 
lungs,  and  go  in  an  endless  cycle  directly  back  to  the  right  side.  Blood 
to  the  left  side  of  the  heart  would  course  through  systemic  channels 
and  return  unaerated  to  the  left  side,  with  never  an  exchange.  There- 
fore, there  must  take  place  a  complete,  180  degree  torsion  of  the  arterial 
end  so  that  aerated  pulmonary  blood  may  go  to  the  left  side  of  the  heart 
and  be  discharged  therefrom,  while  nonaerated  systemic  blood  goes  to 
the  right  side  of  the  heart  and  is  di.scharged  into  the  lungs.  That  such 
a  rotation  occurs  is  seen  in  the  clockwise  spiral  of  the  aortopulmonary 
septum.  Thus,  in  the  definitive  heart,  as  the  pulmonic  trunk  decends 
it  swings  from  behind  the  aorta  around  to  the  left  and  anterior,  revers- 
ing, proximally,  its  distal  relation  to  the  aortic  trunk. 
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On  this  theory,  when  the  fetus  is  insufficiently  endowed  with  vitaHty 
in  vascular  growth,  these  processes  of  cardiac  development  are  not 
consummated.  The  pulmonic  side  usually  suffers  first  and  most. 
Normal  development  and  normal  involutions  are  impaired.  Septal 
formation  is  defective.  Torsion  occurs  incompletely  or  not  at  all,  so 
that  the  so-called  detorsion  defects  develop.  The  whole  picture  is  finally 
clouded  by  the  secondary  changes  arising  from  the  alterations  in  fetal 
cardiac  physiology. 

In  my  first  case,  the  single  arterial  trunk  issuing  from  the  hyper- 
trophied  left  ventricle  was  guarded  by  an  anterior,  a  right  and  a  left 
semilunar  cusp,  whereas  it  should  normally  have  presented  a  posterior, 
a  right  and  a  left  cusp.  That  there  had  been  a  complete  absence  of  the 
180  degree  clockwise  spiral  rotation  was  also  proved  by  the  reversal 
of  position  of  the  coronary  arteries.  That  arising  from  the  right  cusp 
corresponded  in  distribution  to  a  normal  left  coronary  artery.  That 
arising  from  the  left  cusp  had  the  normal  distribution  of  a  right  coronary 
artery.    One  had  here  a  complete,  or  180  degree,  detorsion  defect. 

I  do  not  consider  the  single  arterial  trunk  as  a  true,  persistent 
truncus  communis  arteriosus.  In  the  original  truncus  communis,  four 
proximal  endocardial  buds  develop.  Fusion  of  the  apposing  larger  pair 
forms  the  aortopulmonary  septum.  But  in  forming  the  septum,  the 
pair  of  large  buds  is  divided  into  four.  These,  with  the  undivided  pair 
of  small  apposing  buds,  make  a  total  of  six,  from  which  six  semilunar 
cusps  develop.  If  a  single  arterial  trunk  is  really  a  persistent  truncus 
communis,  the  proximal  large  pair  of  buds  do  not  fuse.  The  septum 
fails  to  develop,  and  the  buds  are  not  divided.  The  single  arterial  ring 
is  left  with  four  endocardial  swellings,  to  form  four  semilunar  cusps. 
Thus  von  Huelse  "  points  out  that  a  single  arterial  trunk  may  be  con- 
sidered a  true  truncus  communis  only  if  it  has  four  semilunar  cusps. 
Only  two  such  cases  have  been  described,  one  by  Preisz  ■*  and  one  more 
recently  by  Santa  Cruz.^ 

If  the  large  pair  of  endocardial  swellings  do  fuse,  the  resulting 
septum  divides  the  truncus  into  two  vessels  with  six  buds  giving  six 
semilunar  cusps,  three  for  the  aorta  and  three  for  the  pulmonary  artery. 
This  is  the  normal  definitive  state.  But  if  the  aortic  or  pulmonic  side 
subsequently  disappears,  the  single  arterial  trunk  remaining  would  have 


3.  Von  Huelse,  cited  by  Monckeberg   (footnote  2). 

4.  Preisz,  cited  by  Abbott,  Maude:     Osier's  Modern  Medicine,  Philadelphia, 
Lea  &  Febiger,  1925. 

5.  Santa   Cruz,    J.    Z. :      Common   Ventricular   Opening    for   Aorta   and    Pul- 
monary Artery,  J.   Philippine   Islands   M.   A.  5:295,   1925. 
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only  three  semilunar  cusps.  Thus,  if  a  single  arterial  trunk  has  only 
three  cusps,  it  cannot  be  considered  a  true  truncus  communis.  It  must 
be  held  simply  as  a  truncus  solitarius,  either  an  aorta  or  a  pulmonary 
artery,  with  complete  involution  of  its  fellow. 

That  the  single  arterial  trunk  in  my  case  ^  was  an  aorta  is  certified 
by  the  normal  origin  of  both  coronary  arteries,  as  well  as  the  great 
vessels  of  the  head  and  upper  extremities,  from  it.  In  cases  of 
hypoplasia  of  the  aorta,  one  or  the  other  coronary  artery  has  occasion- 
ally been  described  as  found  in  the  pulmonary  trunk,  but  never  both. 
In  these  cases,  too,  the  pulmonic  trunk  continues  into  the  descending 
aorta  by  way  of  a  patent  ductus  arteriosus,  and  the  great  vessels  of  the 
head  and  arms  have  an  anomalous  origin. 

In  cases  of  single  arterial  trunk  with  three  cusps,  Monckeberg  - 
could  find  not  even  a  histologic  trace  of  a  pulmonary  artery.  \'on 
Huelse  regarded  these  as  cases  of  complete  involution  of  the  sixth 
(pulmonary)  embryonic  arch.  The  lungs  are  then  supplied  by  bronchial 
arteries,  by  a  persistent  ductus  arteriosus  or  by  anomalous  branches 
from  the  great  vessels  of  the  neck. 

The  deficiency  in  the  growth  vitality  of  the  pulmonary  vascular 
elements  reflected  itself  in  several  other  abnormalities.  The  right  or 
pulmonary  ventricle  was  an  insignificant  vestige.  The  interventricular 
septum  had  been  unable  to  reach  its  full  height,  and  left  a  large  inter- 
ventricular defect  above  it.  It  was  pushed  over  against  the  right  lateral 
wall  of  the  almost  single  ventricular  cavity,  and  buried  under  the  incom- 
pletely evolved  tricuspid  valve. 

The  auriculoventricular  valves  form,  as  do  the  semilunars,  from  four 
endocardial  thickenings,  two  of  which  are  split  by  the  division  of  the 
heart.  This  gives  six  valve  rudiments,  each  with  a  group  of  chordae 
tendineae.  Normally,  the  left  lateral  and  anterior  buds,  failing  to 
divide,  form  the  large  bicuspid  leaflet  of  the  mitral  valve  with  its  two 
groups  of  chordae  tendineae.  A  similar  fusion  occurred  in  my  case 
between  the  left  lateral  and  posterior  buds  to  form  the  large  leaflet  that 
hung  into  the  cavity  of  the  left  ventricle.  But  the  whole  tricuspid  valve 
rudiment  had  also  failed  to  divide.  A  single  large  leaflet  with  three 
groups  of  chordae  remained  on  the  right  lateral  wall  of  the  ring.  It 
represented  all  three  of  the  tricuspid  valve  leaflets,  and  curtained  the 
entire  right  ventricle. 

The  completion  of  the  ventricular  septum  was  inhibited.  Normally, 
it  is  effected  by  a  union  of  the  two  large  endocardial  cushions  at  the 
base  of  the  ventricle.  This  divides  the  auriculoventricular  orifice  into 
right  and  left  parts.     With  this  as  a  keystone,  closure  is  consummated 
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by  a  union  with  the  septum  primum  atriorum  growing  down  from 
above,  with  the  interventricular  septum  growing  up  from  below,  and 
with  the  prolongation  of  the  aortopulmonic  septum  extending  backward 
from  the  anterior  upper  corner.  This  anterior  portion  was  present  in 
the  anterior  ridge  described  extending  from  the  right  wall  of  the  single 
arterial  trunk  toward  the  ventricular  septum.  The  presence  of  this 
trace  of  septum  aortopulmonale  is  further  proof  for  our  contention  that 
the  original  truncus  communis  had  once  been  completely  divided,  and 
that  the  pulmonary  side  had  involuted. 

The  large  endocardial  cushions,  the  keystone  of  the  division,  had 
failed  altogether  to  develop.  The  interventricular  septum  had  been 
unable  to  reach  its  usual  height.  The  septum  primum  atriorum  had 
not  grown  down  far  enough.  Thus  a  large  defect  was  left  between  the 
ventricles,  and  the  auriculoventricular  orifice  remained  undivided. 

A  similar  retardation  of  development  was  suffered  by  the  septum 
atriorum.  The  septum  primum  atriorum  had  developed.  Normally,  its 
inferior  edge  forms,  with  the  endocardial  cushions,  a  foramen  primum, 
which  is  closed  later  by  the  completed  growth  of  the  septum.  Absence 
of  this  closure  left  a  persistent  foramen  primum.  Normally,  the  septum 
primum  then  develops  a  large  defect  in  its  craniodorsal  region,  the 
foramen  secundum  or  ovale.  This  is  closed  by  the  valvelike  down- 
growth  of  a  septum  secundum  just  to  the  right  of  the  first  septum. 
A  large  foramen  ovale  formed  in  my  first  case.  It  was  denied  closure, 
however,  by  the  absence  of  a  septum  secundum.  This  reduced  the 
interatrial  septum  to  a  narrow  band  stretching  across  and  above  the 
common  auriculoventricular  orifice,  with  a  persistent  foramen  primum 
below  and  a  large  persistent  foramen  ovale  above. 

The  network  extending  from  the  right  margin  of  the  coronary  sinus 
to  the  crista  terminalis,  known  as  rete  chiari,''  is  the  remains  of  the 
right  valve  of  the  sinus  venosus.  This  valve  definitely  forms  the 
thebesian  and  eustachian  valves.  It  unites  at  the  crista  with  the  left 
valve  of  the  sinus  venosus  to  form  the  septum  spurium.  This  left  valve 
in  my  case  was  absent.  Chiari's  nets  are  not  infrequent  deformities.'' 
Twenty-six  cases  have  been  reported.  Two  other  cases  were  but  recently 
found  by  me  in  adult  otherwise  normal  hearts. 

The  general  decrease  in  the  growth  energy  of  the  heart  is  seen  also 
in  the  failure  of  the  left  atrium  to  take  up  the  pulmonary  vein  in  its 
wall.     This  vessel  is  absorbed  normally  until  its  second  branching  is 


6.  Chiari,  H. :     Net  Formation  in  the  Right  Atrium  of  the  Heart,  Beitr.  z. 
path.  Anat.  u.  z.  allg.  Path.  22:1,  1897. 

7.  Jordan.  W.  R. :     Chiari's  Network,  Arch.   Path.  2:840.  1926. 
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reached.  Thus  four  pulmonary  veins  come  to  enter  the  atrium.  Xo 
such  absorption  occurred  in  my  case ;  the  pulmonary  veins  entered  by  a 
single  venous  trunk. 

Clinically,  a  dextrocardia  was  diagnosed.  The  apex  was  on  the 
right  side.  But  one  must  distinguish  between  a  situs  inversus  and  a 
dextroversio  cordis.  The  first  represents  a  mirror  image  of  the  normal. 
The  second  is  simply  a  shifting  to  the  right  of  the  cardiac  apex.  The 
normal  left  position  of  the  heart  is  determined  by  two  factors.  First  is 
the  descent  of  the  heart  in  the  thorax.  If  this  fails,  as  in  ectopia  cordis 
cervicalis,  the  apex  is  in  the  midline.  Second  is  the  upward  growth  of 
the  predominant  right  lobe  of  the  liver.  This  pushes  the  apex  to  the 
left.  When  the  left  lobe  of  the  liver  is  abnormally  relatively  large, 
as  it  was  in  my  case,^  the  cardiac  apex  is  pushed  to  the  right.  Thus 
arose  the  dextroversio  cordis. 

Absence  of  the  spleen  was  associated  with  a  tremendous  giant  cell 
response  in  the  tuberculous  abdominal  lymph  nodes.  Dr.  R.  H.  JafYe, 
in  a  personal  communication  to  me,  pointed  out  just  such  a  response  in 
animals  which  after  splenectomy  had  been  infected  experimentally  with 
tuberculosis. 

The  second  case  requires  little  additional  comment.  It  comprises 
a  somewhat  less  extensive  congenital  upset  than  the  first.  The  common 
coronary  artery  represents  a  fusion  of  the  right  and  left  endocardial 
buds  so  that  only  two  semilunar  cusps  remained  to  the  aorta.  The 
single  coronary  artery  partook  of  the  features  of  both  vessels.  It  pos- 
sessed the  anterior  descending  branch  of  the  left,  and  the  right  circum- 
flex branch  of  the  right  coronary  artery. 

Cases  in  which  the  aorta,  somewhat  dextroposed,  rides  over  a 
ventricular  septal  defect,  receiving  blood  from  both  ventricles,  are  not 
uncommon.  Usually  in  these,  there  is  an  atresia  or  stenosis  of  the 
pulmonary  artery  as  in  Roeder's  ^  case  and  in  Zimmermann's."  Occasion- 
ally, the  pulmonary  artery  is  the  main  vessel,  as  it  was  in  my  third  case. 
A  complete  dextroposition,  however,  with  both  trunks,  separate  and 
equal,  arising  entirely  from  the  right  ventricle  is  rare.  The  left  ventricle 
can  discharge  its  blood  only  through  the  interventricular  septal  defect. 

Previously  this  defect  was  explained  in  the  following  fashion :  With 
stenosis  of  one  vessel  or  the  other,  septal  defects  arise,  and  the  greater 
the  stenosis  the  greater  is  the  defect.     Septal  defects,  unless  small,  cause 
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such  an  alteration  in  pressure  relations  between  the  two  chambers,  that 
their  normal  developmental  relations  are  altered.  One  enlarges  at  the 
expense  of  the  other.  In  my  second  case,  the  right  hypertrophied,  and 
as  it  grew  pushed  the  ventricular  septum  to  the  left.  This  left  the 
aorta  behind  in  the  right  ventricle. 

Since  in  my  case  there  was  no  stenosis  of  either  trunk,  it  is  simpler 
to  apply  Spitzer's  detorsion  theory.  The  aortic  dextroposition  would 
then  represent  simply  a  failure  to  complete  the  last  stages  of  torsion. 
As  the  aorta  in  front  and  the  pulmonary  artery  behind  swung  clockwise 
around  each  other  to  bring  the  latter  anteriorly,  the  aorta  had  rotated 
posteriorly  but  not  enough  to  the  left  to  reach  its  appointed  place  in  the 
left  ventricle.  Thus,  the  aorta  instead  of  being,  as  it  is  normally,  almost 
directly  behind  the  pulmonary  artery,  was  posterior  but  to  its  right. 
The  clockwise  torsion  had  not  completed  its  180  degrees,  but  only  about 
120  degrees.  One  had.  then,  in  the  second  case,  simply  a  60  degree 
detorsion  defect. 

The  aorta  lagging  behind  in  the  far  right  corner  of  the  right  ventricle 
received  but  a  part  of  the  right  ventricular  discharge.  The  pulmonic 
trunk  in  its  more  central  position  close  to  the  ventricular  septum 
received,  not  only  the  rest  of  the  blood  of  the  right  heart,  but  also  most 
of  the  blood  of  the  left  ventricle,  which  was  coming  through  the  septal 
defect.  This  elevated  the  pulmonic  pressure  above  the  aortic,  and  kept 
the  ductus  arteriosus  patent,  to  neutralize  the  difference. 

As  mentioned,  cases  of  dextroposition  of  the  aorta  are  not  rare. 
The  third  case  was,  however,  a  direct  reversal  of  such  an  anomaly. 
It  was,  in  effect,  a  sinistroposition  of  the  pulmonic  trunk.  The  pulmonic 
artery  had  been  shifted  to  the  left  and  straddled  the  septum  so  that  it 
belonged  almost  entirely  to  the  left  ventricle,  but  partly  also  to  its  proper 
ventricle,  the  right.  The  ventricular  septal  defect  helped  to  maintain 
its  communication  with  the  right  ventricle,  but  this  was  reduced  by  the 
prolongation  of  the  septum  aortopulmonale.  This  swung  down  from 
between  the  great  trunks  toward  the  ventricular  septum  to  close  the 
anterior  corner  of  the  defect.  The  aortic  trunk  was  misplaced  in  the 
opposite  direction.  It  was  to  the  right  of  the  pulmonic,  and  issued 
entirely  from  the  right  ventricle.  Instead  of  being,  as  normally,  posterior 
to  the  pulmonic  trunk,  it  was  anterior  to  it. 

This  almost  complete  reversal  of  the  relative  positions  of  the  two 
trunks  may  be  readily  explained  as  the  result  of  incomplete  torsion. 
As  the  pulmonic  and  aortic  trunks,  the  first  directly  behind  the  second, 
began  to  rotate  clockwise  around  each  other,  they  were  stopped  in  the 
earliest  stages.     The  pulmonic  had  moved  a  little  to  the  left  and  ante- 
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riorly,  the  aortic  a  little  to  the  right  and  posteriorly.  About  60  degrees 
of  torsion  had  been  affected,  and  there  torsion  stopped,  leaving  each 
arterial  trunk  still  in  its  wrong  ventricle.  One  had  then,  in  this  case, 
a  detorsion  defect  of  about  120  degrees. 

So  one  finds,  in  confirmation,  that  the  semilunar  cusps  in  each  great 
trunk  had  shifted  their  positions  part  way  around  the  circle.  The 
pulmonic  trunk  should  present  an  anterior,  a  right  and  a  left  cusp. 
In  the  case  in  question,  it  presented  a  left,  an  anterior  and  a  posterior 
cusp.  The  aorta  should  have  a  posterior  noncoronary  and  a  right  and 
a  left  coronary  cusp ;  it  had  a  right  noncoronary  and  a  posterior  and 
an  anterior  coronary  cusp. 

The  pulmonic  trunk  enlarged  because  it  drained  the  entire  left 
ventricle  and  part  of  the  right.  The  aorta  was  hypoplastic  because  it 
received  only  part  of  the  flow  from  the  right  ventricle.  The  pulmonic 
excess  spilled  over  into  the  aorta  by  way  of  the  funnel-shaped  patent 
ductus  arteriosus. 

This  third  case  stands  between  the  first  and  the  second.  The  first 
represented  a  detorsion  defect  of  180  degrees.  In  the  second,  torsion 
had  been  almost  entirely  completed,  so  that  we  had  only  a  defect  of 
60  degrees.  In  the  third,  it  had  only  been  begun,  giving  a  detorsion 
defect  of  120  degrees. 

CONCLUSIONS 

The  puzzling  picture  presented  by  three  cases  of  complex  congenital 
cardiac  anomalies  have  been  analyzed  as  primarily  based  on  detorsion 
defects.  The  three  cases  express  different  degrees  of  the  anomaly. 
The  first  was  a  complete,  the  second  a  slight,  and  the  third  an  inter- 
mediate, detorsion.  Other  defects  were  simply  associated  ones  in  the 
deficiency  of  vitality  in  vascular  growth,  or  were  secondary  to  the 
changes  imposed  by  the  detorsion. 
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THE    DETERMINATION    OF    THE    INFECTIOUS    NATURE 
OF     ACUTE     ENDOCARDITIS 

IX     COMMEMORATION     OF     THE     FIFTIETH     ANNIVERSARY     OF     THE 
CHICAGO     PATHOLOGICAL     SOCIETY  * 

LUDVIG    HEKTOEX 

AN     EPISODE     IN      THE     CHICAGO     PATHOLOGICAL     SOCIETY 

On  March  24,  1879,  "Dr.  Chris.  Fenger,  pathologist  to  the  Cook 
County  Hospital,  exhibited  some  morbid  specimens  obtained  from  a 
recent  patient.  When  he  opened  the  body,  the  doctor  had  no  history 
of  the  case,  except  that  the  patient  presented  typhoid  symptoms.  Open- 
ing the  abdomen,  he  found  infarctions  in  the  submucous  tissue  of  the 
intestines,  in  the  spleen  and  in  the  kidneys.  The  source  of  these  emboli 
was  found  in  an  ulcerous  endocarditis,  both  sets  of  semilunar  valves 
presenting  an  abundant  deposit.     Upon  examining  farther,  an  embolus 


*  Read  at  a  meeting  commemorating  the  Fiftieth  Anniversary  of  the  Founding 
of  the  Chicago  Pathological  Society,  held  jointly  with  the  Institute  of  Medicine 
and  the  Society  of  Medical  History,  February  17,  1930. 
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was  found  in  the  left  middle  meninf^eal  artery,  which  had  caused  an 
extensive  infarct;  and  several  small  infarcts  were  found  in  each  retina 
(illustrating  the  value  of  the  ophthalmoscope  in  the  diagnosis  of  heart 
disease).  The  doctor  thought  from  the  fact  that  some  of  the  infarcts 
were  breaking  down  into  abscesses,  that  the  cause  of  endocarditis  was 
septicemia.  There  was  no  evidence  of  acute  rheumatism  nor  of  any 
surgical  operation.  Careful  search,  however,  revealed  a  suppurating 
synovitis  at  the  bottom  of  a  large  bunion.  Dr.  Fenger  said  this  might 
have  been  the  starting  point  of  the  whole  disease.  As  a  proof  that  this 
was  a  blood  disease  the  doctor  exhibited  under  the  microscope  some  of 
the  exudate  from  the  heart  valves  in  which  were  myriads  of  micrococci." 
This  report  ^  was  prepared  by  William  T.  Belfield,  a  pioneer  Amer- 
ican student  of  bacteriology.  What  interest  has  this  report  besides 
illustrating  Fenger's  power  as  pathologist?  The  report  is  remarkable 
because  it  is,  if  not  the  first,  one  of  the  first  demonstrations  in  this 
country  of  the  infectious  nature  of  acute  endocarditis.  A  brief  resume 
of  the  events  that  led  to  the  establishment  of  the  true  nature  of  acute 
endocarditis  will  set  forth  the  significance  of  Fenger's  demonstration 
fifty  years  ago. 

BOUILLAUD     TO     VIRCHOW 

I  shall  not  try  to  trace  the  earliest  beginnings  of  knowledge  about 
endocarditis.  It  begins  with  records  and  illustrations  which  show  that 
the  condition  was  observed  at  postmortem  examinations.  Many  early 
observations  of  endocarditis  are  mentioned  in  the  books ;  Cowper. 
Morgagni,  Sandifort.  Baillie  and  Alan  Burns  were  some  of  the  pioneer 
observers.  The  illustrations  by  Sandifort  **  are  striking,  and  his  legends 
are  precise,  but  he  could  not  fully  understand  the  lesion  that  he  recorded. 
The  connection  between  acute  endocarditis  and  rheumatic  fever,  pyemia 
and  other  infectious  states  did  not  escape  the  notice  of  early  observers. 
Morgagni,  for  instance,  observed  it  in  association  with  gonorrhea.  But 
endocarditis  remained  a  closed  book  until  the  nineteenth  century.  It 
was  Bouillaud,^  the  great  French  clinician,  who  first  pointed  out  clearly 
and  comprehensively  the  anatomic  and  clinical  characteristics  of  acute 
endocarditis.  He  set  up  two  forms,  the  simple,  frequently  associated 
with  acute  articular  rheumatism,  and  the  typhoidal,  in  septic  or  putrid 
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diseases.  In  the  main  this  view  has  prevailed.  Years  passed  before 
any  new  light  was  thrown  on  these  conditions.  In  the  meantime,  the 
interest  in  the  nature  of  suppuration  and  infection  grew,  and  active 
search  was  made  for  the  agents  or  poisons  concerned. 

In  1843,  Vogel  ^  described  and  figured  "vibrios  which  develop  in 
enormous  numbers  in  all  decomposing  fluids,  in  decomposing  blood,  in 
decomposing  eggwhite.  etc..  and  which  hardly  ever  are  absent  in  foul 
ulcers."  Vogel's  figures  will  be  referred  to  again.  The  word  vibrio 
or  vibrion  is  used  frequently  in  early  descriptions  of  microbes  without 
the  special  meaning  given  to  it  later,  but  as  synonymous  with  mobile 
bacterium.  Somewhat  later,  vibrios,  '"Kugelbakterien,"  micrococcal 
masses  and  colonies,  "granulations"  were  described  as  occurring  in 
purulent  and  pyemic  lesions.  Mayrhofer  claimed  that  puerperal  infec- 
tion was  due  to  vibrios,  which  he  found  abundantly  in  the  lochia.  In 
1879,  Pasteur  *  said  that  he  had  seen  streptococci  ("petits  chapelets  de 
grain  spheriques")  in  1860.  Rokitansky,^  Oertel,  Waldeyer,  Rind- 
fleisch,®  von  Recklinghausen,  Klebs  '  and  Orth  *  observed  bacteria  in 
human  lesions.  Apparently  on  the  basis  of  the  following  statement, 
Rokitansky  ^  has  been  given  credit  as  the  first  to  describe  bacteria  in 
endocarditis : 

Einmal  habe  ich  runde,  langlichrunde,  1/66-1/25  mill,  im  Durchmesser  haltende, 
valzen-  und  wurstformige,  1/33-1/25  mill,  breite,  bis  zu  1/5  mill,  lange,  aus 
einem  hj-alinen  in  Essigsaure  loslichen,  eine  Menge  von  kleinen  bei  Einwirkung 
von  Essigsaure  schrumpfenden  kornchen  einschliessenden  starren  Eiweisskorper 
bestehenden  Gebilde,  vereinzelt  und  zu  Knaulen  unter  einander  verschlungen,  in 
Fibringerinnungen  im  Herzen  bei  Pneumonic,  und  ein  zweiter  mal  ahnliche  in 
fibrinosen  Vegetationen  an  der  Valv.  bicuspidalis  gesehen. 

This  may  be  translated  as  follows  :  "Once  in  fibrinous  clots  in  the  heart  in 
pneumonia  and  a  second  time  in  fibrinous  vegetations  on  the  bicuspid  valve  I  have 
seen  round,  oblong  (from  1/66  to  1/25  mm.  in  diameter),  cylindric  and  sausage- 
shaped  (from  1/33  to  1/25  mm.  broad,  up  to  1/5  mm.  long)  formations  of  stiff, 
hyaline  albuminous  matter,  soluble  in  acetic  acid,  occurring  singly,  as  well  as  in 
twisted  coils,  and  enclosing  a  multitude  of  small  granules,  which  shrank  under 
the  influence  of  acetic  acid." 


3.  Vogel,  Julius :     Erlauterungstafeln  zur  pathologischen  Histologic,  1843. 

4.  Pasteur,  Louis:     Bull.  Acad,  de  med.  81:256,  1879. 

5.  Rokitansky,    Carl :     Lchrbuch   der   pathologischen   Anatomic,   ed.   3,    1855, 
vol.  1,  p.  387. 

6.  Rindfleisch,  Eduard:     Lchrbuch  der  pathologischen  Gcwcbclehrc,  1867. 

7.  Klebs,  E. :     Weitere  Beitrage  zur  Entstchungsgcschichte  der  Endocarditis. 
Arch.  f.  exper.  Path.  9:52,  1878. 

8.  Orth.  Johannes :     Untersuchungcn  iiber  Puerperalficbcr,  Virchows  Arch,  f . 
paih.  .Anat.  58:473.  1873. 


272 

Klebs  '  maintained  that  pyemia  was  caused  by  his  Mikrosporon 
septicum,  while  diphtheritic  (in  the  anatomic  sense)  processes  were 
caused  by  a  special  fungus — a  view  to  be  opposed  by  Eberth.^  Orth's 
description  of  chain-forming  bacteria  in  the  peritoneal  exudate  in  peri- 
toneal fever  is  particularly  convincing.®  It  is  well  to  recall  that  at  this 
time  special  staining  methods  for  bacteria  were  not  available.  The 
observations  were  made  on  tmstained  preparations  after  fat  and  other 
material  had  been  removed  by  rather  drastic  methods.  As  example  may 
be  cited  the  statement  by  Orth  as  late  as  1876  that  there  are  numerous 
micrococcal  colonies  in  ulcerative  endocarditis  which  remain  unchanged 
after  boiling  in  absolute  alcohol  and  ether  followed  by  treatment  with 
acetic  acid.^° 

Of  chief  concern  in  this  article  is  ulcerative  or  malignant  endo- 
carditis, the  gross  and  microscopic  changes  of  which  were  described 
accurately  by  the  middle  of  the  last  century.  The  resemblance  anatom- 
ically of  the  endocardial  lesion  in  many  cases  to  the  so-called  diphtheritic 
processes  was  recognized.  The  frequent  association  of  ulcerative  endo- 
carditis with  puerperal  infection,  with  pyemia  and  with  other  infections 
was  recognized  fully,  but  its  relation  to  these  conditions  and  their  lesions 
was  not  yet  explained.  A  great  advance  was  made  when  Virchow  ^^ 
completed  his  splendid  doctrine  of  embolism  and  demonstrated  in  1856 
the  embolic  nature  of  the  arterial  plugs  in  malignant  endocarditis.  In 
tJie  next  year,  Beckmann  ^"  studied  an  instance  of  ulcerative  endocarditis 
with  capillary  emboli  in  various  organs.  These  emboli  were  minutely 
granular  (iiusserst  feinkornig).  .Apparently  independently  of  Virchow. 
Kirkes  ^"  correctly  interpreted  the  mechanical  effects  of  the  arrest  in 
the  circulation  of  solid  particles  detached  from  fibrinous  deposits  on  the 
interior  of  the  heart.     Kirkes  also  had  a  notion  that  the  general  symp- 
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1852;  On  Ulcerative  Inflammation  of  the  Valves  of  the  Heart  as  a  Cause  of 
Pyaemia,  Brit.  M.  J.  2:497,  1863. 
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toms  of  ulcerative  endocarditis  were  caused  in  some  way  by  contamination 
of  the  blood  by  material  from  the  diseased  valves,  and  that  conse- 
quently a  poisoned  state  of  the  blood,  analogous  to  pyemia,  might  result 
from  ulcerative  inflammation  of  the  cardiac  valves.  A  similar  view 
was  expressed  by  others  at  about  this  time.  Watson,^*  after  describing 
a  case  of  ulcerative  aortic  endocarditis,  said :  "With  such  mischief  in 
rapid  progress  within  the  heart,  it  is  easy  to  see  how  the  blood  may  be 
polluted  and  charged  with  a  new  poison  in  its  very  fountain." 

Anatomically,  ulcerative  endocarditis  resembles  diphtheritic  proc- 
esses, said  Friedreich  ^^  in  1861.  and  may  discharge  a  specific  ichorous 
substance  ( "specifische  ichorose  Substanz")  into  the  blood  where  it 
may  exercise  chemically  infective  actions  on  the  organism  with  most 
pernicious  effects  and  a  pyemic,  typhoidal  symptom  complex.  In  the 
rheumatic  form,  emboli  have  only  mechanic  effects. 

Charcot  and  Vulpian  ^'^  referred  to  certain  minute  particles  in  ulcer- 
ative endocarditis  as  having  septic  qualities  and  causing  symptoms  of 
intoxication.  And  Rindfleisch,*'  who  saw  vibrios  in  miliary  abscesses 
in  the  myocardium,  put  it  this  way :  "Various  abnormal  conditions  of 
mixture  of  the  blood,  the  pyemic,  the  puerperal,  the  typhoidal  blood 
mixtures,  above  all  the  blood  mixture  in  acute  articular  rheumatism,  act 
upon  the  endocardium  as  inflammatory  stimulus."  Rindfleisch  described 
the  gross  and  microscopic  changes  in  endocarditis  adequately  and  inter- 
preted their  local  consequences  clearly. 

The  master  mind  now  in  charge  of  developments  was,  of  course, 
Virchow.  The  results  of  his  experiments  and  observations  on  embolism 
demanded  explanation.  Virchow  himself  at  first  thought  that  the  sup- 
puration in  some. instances  of  embolism  was  due  to  the  chemical  nature 
of  the  emboli  themselves  or  of  the  subsequent  changes  in  them.  This 
general  idea  is  reflected  in  some  of  the  foregoing  citations.  Virchow  also 
noticed  mysterious  minute  glistening  bodies  in  endocardial  deposits  and 
suppurative  foci,  thrombophlebitic  as  well  as  embolic.  In  puerperal 
endocarditis,  the  malignancy  of  the  pyemic  process  was  so  much  more 
intense  than  in  simple  endocarditis  that  something  special  ("etwas 
Besonderer")  surely  was  at  work,  and  he  suggested  that  if  the  granules 
he  had  seen  could  be  brought  into  etiologic  relation  to  the  endocardial 


14.  Watson,  Thomas :     Principles  and  Practice  of  Physic,  ed.  4,   1857,  vol.  2, 
p.  315. 

15.  Friedreich,  N. :     Die  Krankheiten  des  Herzens,  in  Virchow,  R. :  Handbuch 
der  speziellen  Pathologic  und  Therapie,  1861,  vol.  5  (pt.  2),  p.  322. 

16.  Charcot,  J.  M.,  and  Vulpian,  A. :     Note  sur  I'endocardite  ulcereuse  aigue 
de  forme  typhoide,  Gazette  med.,  Paris   33:386,   1862. 
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lesion,  the  whole  process  might  be  explained.^'  The  stage  was  fully 
set  and  waiting  for  the  definitive  demonstration  of  the  microbic  nature 
of  endocarditis,  and  this  demonstration  fell  to  the  lot  of  Winge  and 
Heiberg. 

wince's    demonstration 

In  the  transactions  of  the  Norwegian  Medical  Society  for  1869.  page 
78,  occurs  an  untitled  report  that  begins  as  follows :  "E.  Winge  dem- 
onstrated a  heart  with  a  peculiar  form  of  endocarditis  from  a  man 
treated  in  the  Rigshospital  for  pyemia."  This  heart  (figs.  1  and  2) 
came  from  a  laborer,  aged  44,  who  was  taken  ill  after  the  tearing  out 
of  a  corn  on  the  little  toe,  in  the  bed  of  which  suppuration  developed. 
Death  took  place  twenty-five  days  later.  The  aortic  valves  presented 
large  grayish  vegetations,  as  did  also  in  more  marked  form  the  tri- 
cuspid, and  there  were  several  ulcers  with  thrombotic  deposits  on  the 
endocardium  of  the  right  side  of  the  heart  (figs.  1  and  2).  There  were 
fresh  hemorrhagic  infarcts  in  the  left  lung  and  two  grayish-yellow 
infarcts  in  the  left  kidney,  with  softened  thrombi  in  the  corresponding 
arteries.  In  the  endocardial  vegetations  t  Hartnach.  ocular  2,  immer- 
sion lens;  objective  9)  were  leptothrix  chains  (leptothrixkjeder)  which 
were  striated  like  a  rosary  or  string  of  beads  from  the  presence  of  short 
rods  or  round  granules ;  in  addition,  there  were  many  round  or  rounded 
bodies,  partly  bacteria,  partly  fat  granules.  Such  bodies  were  found 
also  in  the  emboli  in  the  renal  artery  and  in  small  foci  in  the  myocar- 
dium, but  not  in  the  bed  of  the  corn  on  the  little  toe.  These  bodies 
were  not  affected  by  acetic  acid  or  by  potassium  hydroxide. 

A  rabbit  was  inoculated  subcutaneously  with  material  from  the 
heart,  but  without  apparent  result.  Winge's  comments  were  brief:  "It 
appears  to  concern  a  parasitic  process ;  an  external  focus  was  present ; 
acute  endocarditis  is  a  secondary  pyemic  process  serving  as  a  new  focus 
for  the  distribution  of  microbes."  Figure  3  shows  that  this  case  was  one 
of  streptococcus  endocarditis.'* 


17.  Virchow,  R. :  Ueber  die  Chlorose  und  die  damit  zusamnienhangcnden 
Anomalien  iin  Gefassapparate,  insebesondere  fiber  Endocarditis  puerperalis,  Beitr.  z. 
Geburtsh.  u.  Gynak.  1:323  and  354,  1872. 

18.  Winge's  report  in  F^rhandlinger  i  dct  norske  medicinske  Selskab  for  1869, 
p.  78,  is  not  listed  in  the  Index  Catalogue,  but  in  the  first  series,  1884,  is  listed  a 
review  of  the  report  in  Forhandlingar  vid  det  Svenska  Liikaresallskapcts  Samnian- 
konistcr,  1870,  p.  172.  An  abstract  by  Winge  himself  occurs  in  Nord.  med.  .Arkiv. 
(2:13,  1870,  article  14").  There  is  a  good  abstract,  entitled  Mycosis  Endo- 
cardii,  in  Canstatts  Jahresbericht  (2:95,  1870).  .'Knd  Heiberg's  article  (Vircho\v< 
Arch.   f.   path.   Anat.   56:407,   1872)   also  contains  the  essential   details. 
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HEIBERG  S     CASE 


This  case  occurred  in  a  woman,  22  years  old,  following  childbirth. 
There  was  an  ulcerative  mitral  endocarditis,  infarcts  in  the  spleen  and 
kidney,  metastatic  abscesses  in  the  kidney,  and  thrombolymphangitis  in 
the  uterus.     The  masses  in  the  heart  contained  numerous  fine  detritus- 


Fig.    1. — Winge's   case,    1869,   tricuspid   tiuiocarditis.      I    am   indebted    to    Prof. 
Francis  Harbitz,  of  Oslo,  for  the  photographs  of  this  ht-art. 


19.  Heiberg,  Hjalniar :  Ein  Fall  von  Endocarditis  ulcerosa  puerperalis  mit 
Pilzbildungen  im  Herzen  (Mycosis  Endocardii),  Virchows  Arch.  f.  path.  Anat. 
56:407,  1872;  Forh.  norske  med.  Selskab,  1872,  p.  W.  and  187.3,  p.  72:  Die  Puer- 
peralen  und  pyamichsen  Proccsse,  1873. 
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like  granules  between  which  were  rod-shaped  Ijacteria-Hke  bodies  and 
a  number  of  larger  and  smaller  rosary-like  chains  of  granules.  These 
were  not  attacked  by  alkalis.  Xo  chains  were  found  in  the  infarcts  of 
the  spleen  and  kidne\'  or  in  the  uterus.  The  chains  were  like  those 
described  by  W'inge.  but  there  were  not  so  man}-  bodies.  W'inge  and 
Heiberg  were  closely  associated,  and  Heiberg  gave  a  full  summary  of 
Winge's  case.  He.  also,  inoculated  rabbits  without  any  result :  Small 
bits  of  vegetations  were  placed  in  the  peritoneal  cavity,  and  in  another 


Fig.  2. — W'inges  case,   1869,  the  left  side  of  the  heart. 


experiment  an  unfdiered  suspension  of  salt  solution  of  the  vegetation 
was  given  intravenously,  death  resulting  immediately  from  convulsions. 
Against  the  claim  that  the  microbic  invasion  might  have  occurred 
after  death,  Heiberg  urged  that  the  examinations  in  both  his  and 
Winge's  cases  were  made  from  twenty-five  to  thirty  hours  after  death 
in  cold  weather,  and  that  the  bodies  were  well  preserved,  in  Winge's 
case  frozen  stiff.  Heiberg  also  referred  to  two  museum  specimens  of 
ulcerative  endocarditis  in  which  he  could  not  find  any  micro-organisms. 
He  finally  suggested  that  ulcerative  endocarditis  is  due  to  infection  from 
without  and  is  pyemic  in  natin-e. 
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By  their  clear  and  simple  reports.  W'inge  and  Heiberg  completed  the 
great  work  of  Virchow  and  others  on  acute  endocarditis  in  its  relation 
to  infection  and  pyemia. 

Heiberg's  description  of  the  microscopic  examination  in  his  case 
reads  as  follows : 

On  microscopic  examination,  the  thrombus  masses  on  the  valvular  ulcers  and 
on   the  chordae   show   that   they   consist   of   numerous   fine   detritus-like   g^ranules, 


Fig.  3. — Photomicrograph  of  section  made  by  Prof.  Francis  Harbitz,  Oslo, 
in  1929  of  endocardial  vegetation  in  Winge's  case;  gram  stain;  X  2,000.  Photo- 
micrograph reproduced  by  courtesy  of  George  R.  Callender,  Major,  M.C.,  U.S.A., 
Army  Medical  Museum,  Washington,  D.  C.    . 


between  which  are  numerous  more  rod- formed,  bacteria-like  bodies  and  a  con- 
siderable number  of  rows  of  granules  arranged  in  shorter  and  longer  roset-like 
chains,  which  represent  leptothrix  chains.  There  is  no  distinct  fibrin,  but  rather 
many  white  blood  corpuscles  in  the  thrombus  mass.  On  addition  of  potassium 
hydroxide  and  even  on  boiling  with  it,  the  leptothrix  chains  are  not  attacked,  and 
many  of  the  finer  granules  also  remain,  although  most  of  them  are  destroyed  by 


278 

the  alkali.  In  the  infarcts  observed  in  the  kidney  and  spleen  and  the  afferent 
arteries,  detritus-like  granules  could  be  demonstrated,  but  no  chains.  Nor  were 
any  found  in  the  thrombotic  lymph  vessels  on  the  left  margin  of  the  uterus  or 
on  the  inner  surface  of  the  uterus.  The  chains,  which  in  respect  to  length  and 
size  of  the  individual  members  correspond  with  those  in  the  heart  in  Winge's 
case,  which  is  still  preserved  in  the  museum  here,  cannot  easily  be  confused  with 
disintegrating  thrombus  masses,  which,  of  course,  naturally  would  be  thought  of 
first,  under  the  circumstances,  because  of  the  regularity  and  the  equal  size  of 
the  granules,  or  members,  which  resist  boiling  alkali.  It  is  true  that  occasionally 
one  sees  in  disintegrating  thrombi  two,  three  or  four  definite  detritus  granules 
in  a  row,  but  the  individual  granules  always  vary  in  size  and  one  never  finds — 
as  in  the  leptothrix  chains  now  described  —  from  ten  to  twenty  connected  members. 

Heiberg's  comment  on  \'ircho\v"s  work  on  endocarditis  is  interesting : 

On  postmortem  examination  of  a  young  officer,  \^irchow  found  numerous 
vibrios  and  fungus-like  formations  in  the  pulmonary  veins,  which  were  regarded 
as  postmortal,  but  the  point  is  that  "in  the  finer  cerebral  vessels  there  were  found. 


Fig.   4. — "Vibrios,"    figured   by   \'ogel    in    1846.     \'irchow   said   that   the   small 
bodies  in  Winge's  case   resembled  these  vibrios. 

in  addition,  numerous  colorless  cells  and  here  and  there  similar  densely  crowded 
accumulations  of  very  small  granules."  In  Virchow's  case  of  puerperal  endo- 
carditis were  found  peculiar  granules  set  into  a  somewhat  hyaline  matrix,  "a 
diphtheritic  mass."  Virchow  assumed  "that  in  the  blood  itself  may  be  distributed 
parts  of  this  kind,  which  multiply  in  the  blood  and  possess  the  possibility  of 
striking  root  on  the  endocardium  and  of  spreading  farther" ;  "that  germs  are 
present  intra  vitam,  which  multiply  post  mortem."  The  thought  of  fungi  or 
bacteria  must  have  been  before  him.  but  it  would  be  hazardous  to  conclude  from 
the  presence  of  mere  granules  that  it  concerned  bacteria  or  micrococci.  We 
would  not  have  concluded  that  it  concerned  fungous  formations  if  we  had  not 
found  granules  in  chains. 

-Accorfling  to  a  note  hy  X'irchow  at  the  end  of  Heiberg's  report, 
pieces  of  both  the  hearts  were  sent  to  him.  and  he  foimd  the  bodies 
described.  He  cpiestioned  whether  they  sin  mid  be  called  "leptothrix- 
ketten"  rather  than  vibritis.  The  granular  mass  left  after  treatment 
with  acetic  acid  or  alkali  consisted  of  dense  accumulations  of  hue  gran- 
ules, the  parasitic  natin-e   of   which  he  did   not  (juestion.     He  said  that 
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in  Winge's  case,  small  roundish  bodies  formed  long  chains  like  chains 
of  pearls,  resembling  the  vibrios  described  and  illustrated  by  Vogel 
(fig.  4).  These  bodies  did  not  resemble  Lcptotlirix.  Virchow  noted 
that  a  principal  argument  for  the  diagnosis,  namely,  the  mobility  of  the 
granules  and  chains,  could  not  be  advanced  by  him  because  he  had 
before  him  only  alcoholic  preparations.  He  went  on  to  say :  "I  know 
from  other  experiences  how  difficult  it  is  to  reach  a  conclusion  in  regard 
to  such  minute  bodies,  and  this  is  also  the  reason  why  I  expressed 
myself  carefully  in  my  contributions  on  puerperal  endocarditis.  That 
it  concerns  parasitic  processes  I  nevertheless  have  said  definitely  and 
their  relation  to  diphtheritis  and  to  infection  of  the  blood  I  have 
expressed  in  this  sense." 

EMANUEL     WIXGE     AND     HJALMAR      HEIBERG 

Emanuel  Winge,  1827-1894.  passed  his  state  medical  examination 
in  1851.  After  a  few  years  in  various  temporary  positions,  he  spent  a 
year  of  study  in  Berlin.  Prague.  Vienna  and  Paris,  giving  most  of  his 
time  to  pathologic  anatomy  and  chemistry  under  Virchow  and  Hoppe- 
Seyler.  In  1858.  he  became  prosektor  in  the  newly  established  patho- 
logic institute  in  Oslo  (then  Christiania),  and  in  the  winter  of  1858-1859 
he  again  studied  pathologic  anatomy  in  Berhn.  passing  also  some 
time  in  Holland  and  England.  In  the  fall  of  1859,  he  accompanied 
Virchow  on  a  journey  in  Norway  to  study  leprosy.  In  1866,  he  became 
professor  of  pathology,  the  first  such  in  the  Norwegian  university,  and 
in  1869  he  was  appointed  professor  of  internal  medicine.  While  he 
was  professor  of  pathology,  his  assistant  was  Hjalmar  Heiberg,  who 
succeeded  him  as  professor.  Together  they  studied  the  preparations 
on  which  Wingers  -report  on  acute  endocarditis  is  based. 

Winge's  best  published  work  dates  from  the  period  he  worked  in 
l)alhology.  In  1863,  he  published  an  important  article  on  changes  in 
the  internal  organs  in  syphilis.  He  was  an  able  and  conscientious  man, 
painstaking  and  thorough  in  his  work,  greatly  respected  on  all  sides, 
successful  and  influential  in  his  teaching  over  a  long  period,  in  which 
he  emphasized  the  importance  of  pathologic  anatomy.  He  has  been 
characterized  as  "the  pathological  anatomist  at  the  bedside." 

Hjalmar  Heiberg.  1837-1897.  studied  pathologic  anatomy  in  Wiirz- 
burg  and  Vienna.  In  1870,  he  succeeded  Winge  as  professor  of 
l>athology  and  continued  as  such  until  his  death.  He  was  a  master 
teacher — "the  clinician  at  the  postmortem  table."  His  remarkably  com- 
prehensive grasp  of  pathologic  problems  is  illu.strated  in  his  report  on 
endocarditis  and  especially  in  his  short  monograph  on  "Die  ]iucrperale 
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Fig.  5. —  Kmaiuicl   W  iii«e   (in   18^0). 
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und  pyaemische  Processe,"  1873,  which  is  a  pioneer  piece  of  work  of 
fundamental  significance  in  bacterial  pathology.  It  is  a  classic  that 
deserves  to  be  known  better  than  it  is.  Here  Heiberg  said  that  his 
attention  was  led  to  the  relation  of  bacteria  to  ulcerative  endocarditis 


Hjalniar    1  loiberg. 


and  pyemia  by  Winge's  case  in  1869.  Subsequently,  he  studied  a  series 
of  such  cases,  including  the  case  he  reported  in  Virchow's  Archiv  in 
1872.^°  His  technic  was  simple  indeed:  unstained,  double-knife  sec- 
tions in  potassium  hydroxide.     On  page  16.  he  clearly  described  what 
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later  was  included  under  myocardial  segmentation.  He  made  it  clear 
that  only  a  minute  lesion  of  the  surface  is  required  for  the  entrance  of 
bacteria  into  the  body,  but  whether  every  case  of  ulcerative  endocarditis 
results  from  pyemia  cannot  be  said.  He  traced  the  course  of  the  bac- 
teria in  certain  cases,  e.  g..  puerperal  infection,  through  lymph  vessels 
and  veins  to  the  heart  and  from  the  heart  into  metastatic  foci,  and 
finally  even  into  the  urinary  tubules.  He  was  thoroughly  familiar  with 
the  literature  and  referred  to  Pasteur's  and  Lister's  work  as  revolu- 
tionizing. He  raised  the  question  whether  the  bacteria  are  specific  and 
how  they  are  transferred.  Is  there  a  spontaneous  pyemia  ?  In  answer, 
he  stated  that  ulcerative  endocarditis  does  occur  without  demonstrable 
wounds,  but  in  such  cases  how  can  infection  through  the  nose,  trachea 
or  lungs  be  excluded  ?  And  are  not  the  accessory  nasal  sinuses  danger- 
ous possibilities  ?  Finally,  let  me  quote  a  foreshadowing  statement  of 
special  interest :  "If  one  considers  the  properties  of  protoplasm  and 
the  ameboid  cells,  which  often  enough  wander  in  between  the  epithelium 
from  the  mucosa,  there  is  a  priori  nothing  in  the  way  of  the  assumption 
that  even  corpuscular  elements,  e.  g.,  bacteria,  may  be  taken  up  by  the 
epithelium  and  then  spread  themselves  farther  in  the  mucosa  and  thence 
along  the  lymph  vessels." 

THE     INTERVAL     BEFORE     THE     PERIOD     OF     CULTURAL     AND 
EXPERIMENTAL     METHODS 

Immediately  following  Winge's  and  Heiljerg's  reports,  confirmatory 
observations  began  to  be  recorded.  Eberth."  for  instance,  was  practi- 
cally synchronous  with  Heiberg  in  1872.  Ebcrth  described  micrococcal 
masses  in  the  vegetations  of  acute  endocarditis  and  in  pyemic  abscesses. 
From  the  circumstance  that  the  bacterial  masses  frequently  are  loosely 
deposited  without  noteworthy  valvular  involvement,  he  assumed  that 
the  bacteria  are  deposited  from  the  blood  and  gradually  work  their  way 
into  the  valve. 

Klebs,'  Larsen,-"  Burkart,'-'  Eisenlohr,--  Fleischhauer,'^  Gerber  and 


20.  Larsen :     Om  ondarted  Endnkardit,  Norsk  mag.  f.  laegcvidcnsk.  3:279,  1873. 

21.  Burkart:     Ein  Fall   von   Pilzembolie,   Berl.  klin.  Wchnschr.  11:149,   1874. 

22.  Eisenlohr,    C. :     Ein    Fall    von   ulcerativer    Endocarditis   mit    Micrococcus- 
embolien,  Berl.  klin.  Wchnschr.  11:389,   1874. 

23.  Fleischhauer,     J.:     Akuter     Gelcnkrhenniatisnius     mit     multipk-n     niiliiiren 
abscessen,  Virchows  .Arch.  f.  path.  .\nat.  62:386,  1875. 
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Hirschfeld,-*  ]\Iaier  -'  and  Rosenstein  -''  described  cases  in  support  of 
and  illustrating  the  view  that  endocarditis  is  infectious.  Lancereaux 
in  1873  accepted  a  puerperal  form  of  endocarditis,  but  in  1881  he 
apparently  doubted  whether  the  facts  at  hand  were  sufficient  to  establish 
the  parasitic  nature  of  acute  endocarditis  as  claimed  by  W'inge  and 
Heiberg.  Others,  like  Hiller.  denied  offhand  that  acute  endocarditis 
could  be  infectious.     Many  of  these  reports  have  good  illustrations. 

In  1876.  Rosenstein-"  wrote  as  follows:  "In  a  small  but  well 
attested  series  of  cases  these  substances  ('granular  masses')  have  been 
proved  with  certainty  to  consist  of  parasitic  organisms  of  the  micrococ- 
cus genus  fWinge,  Heiberg.  Burkardt,  Eisenlohr)." 

In  1878.  Koester  -'  on  the  basis  of  recorded  observations  and  his 
own  concluded  that  acute  endocarditis  is  a  micrococcal  and  embolic 
process  and  itself  a  depot  for  further  embolic  processes.  He  pointed 
out  that  in  all  cases,  except  Winge's.  the  bacteria  observed  in  acute 
endocarditis  were  described  as  micrococci,  micrococcal  colonies,  micro- 
coccal masses,  etc..  and  that  such  forms  undoubtedly  had  been  seen  by 
Rokitansky  (1855)  and  by  Virchow  (1856).  Rokitansky  i  saw  finely 
granular  masses,  the  nature  of  which  he  did  not  specify,  and  Virchow 
referred  to  similar  structures  and  their  possible  parasitic  nature. 

In  this  country,  it  was  several  years  before  the  significance  of  the 
new  views  of  acute  endocarditis  was  noticed.  Except  for  the  statement 
in  von  Ziemssen's  "Encvclopedia,"  -*'  the  first  mention  of  the  new  depar- 
ture appears  to  have  been  in  1878.  when  Keating.-^  in  describing  a  case 
of  ulcerative  endocarditis  with  pyemia,  cited  Lancereaux  (1873)  as 
quoting  the  observations  of  W'inge  and  Heiberg.  verified  in  one  case 
by  Virchow.  in  which  "vibriones  of  filiform  shape  were  found  in  the 
ulcers."  "If  the  germ  theory  be  accepted,  the  emboli  may  be  charged 
with  bacteria,"  he  said. 

In  1879.  Loomis  -''  reported  to  the  Xew  York  Pathological  Society 
that  he  had  found  bacteria  in  the  lesions  in  a  case  of  pyemia.     A  dis- 
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cussion  followed  on  the  question  -whether  the  bacteria  found  were  the 
cause  or  the  effect  of  the  pathological  changes,  but  as  no  conclusion  was 
arrived  at.  the  societv  went  into  executive  session."    In  1880,  Peabody  '<^ 


Fig.  7.— Christian  Fenger,  1840-1902. 

in  the  .same  society  spoke  of  finding  micrococcal  masses  ni  the  vegeta- 
tions, the  valve  substance  and  the  renal  vessels  in  ulcerative  endocarditis. 


30.  Peabody.    G.    L,:     M.    Rcc.    18:1.>1.    1880:    Bull.    New    York    Path.    Soc. 
1:207.  1881. 
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The  following  year  Osier  ^^  showed  the  society  microscopic  preparations 
from  endocardial  vegetations  containing  minute  bodies,  corresponding 
to  bacteria,  and  resisting  acids,  alkalis,  ether  and  chloroform.  In  the 
discussion,  Alonzo  Clark  and  Satterthwaite  denied  that  these  bodies  had 
any  pathogenic  significance.  Clark  raised  the  question  how  such  bodies 
could  enter  from  without,  and  Satterthwaite  held  that  they  had  entered 
after  death ;  and  Osier  himself  seemed  to  be  inclined  to  view  them  as 
concomitants  rather  than  the  real  materia  morbi. 

In  1881,  Garland  ^-  reported  an  instance  of  ulcerative  aortic  endo- 
carditis in  the  yellowish-white  deposit  of  which  were  small  white  specks 
"composed  of  minute  round  bodies  (micrococci)."  He  gave  probably 
the  best  American  review  of  this  period  on  infectious  endocarditis : 

The  nature  of  ulcerative  endocarditis  has  long  been  the  subject  of  discussion 
and  experimentation.  Virchow  detected,  many  years  ago,  a  difference  between 
this  and  ordinary  endocarditis.  Seeking  an  explanation  of  this  diflference,  he  cut 
up  various  substances  and  injected  them  into  the  veins  of  an  animal.  Bits  of 
caoutchouc  simply  produced  the  ordinary  results  of  mechanical  obstruction  to  the 
circulation,  while  animal  substances  (bits  of  muscle,  fibrin,  etc.)  caused  severe 
inflammation,  suppuration,  and  sloughing.  Virchow  therefore  concluded  that  the 
phenomena  of  infection  were  due  to  chemical  changes  in  the  emboli.  Others  fol- 
lowed this  idea  in  assuming  that  the  irritant  effects  are  due  to  the  decomposition 
of  the  emboli  which  plug  the  vessels.  Lancereaux  thought  the  poisoning  was  caused 
by  an  alteration  in  the  connective  tissue  of  the  valves  themselves,  and  not  by 
disintegration  of  the  vegetations  alone.  Virchow  noticed  that  the  valvular  deposits 
contained  fine  closely  packed  granules,  which  were  insoluble  in  potash,  acetic  and 
hydrochloric  acids,  but  were  dissolved  in  chloroform.  He  considered  them  to  be 
of  a  fatty  nature. 

Professor  Winge  was  the  first  one  (1869)  to  advance  the  theory  that  these 
granules  are  living  organisms,  and  he  called  the  disease  mycosis  endocardii.  This 
same  view  was  taken  by  Professor  Heiberg^  of  Christiania,  who  sent  specimens 
to  Virchow  for  examination.  With  further  study  Virchow,  Klebs,  Koster,  and 
a  number  of  other  Germans  have  given  their  approval  to  this  theory,  and  they 
say  that  the  organisms  found  are  micrococci,  vibriones,  bacteria,  and  leptothrix 
filaments.  Some  of  these  observers  believe  that  the  germs  are  the  essence  of  the 
disease.  Heiberg  inclines  to  the  germ  side  of  the  question,  but  he  allows  that  cases 
of  ulcerative  endocarditis  present  themselves  wherein  no  parasites  can  be  detected. 
Eberth  thinks  that  the  bacteria  are  introduced  into  the  blood  from  without,  and 
become  aggregated  into  a  sticky  mass,  which  adheres  to  the  surface  of  the  cardiac 
valves.  Here  they  multiply  rapidly,  and,  dropping  off,  are  distributed  to  all  parts 
of  the  body.  On  the  other  hand,  some  writers  repudiate  the  germ  theory  with 
great   vigor,   and  claim   that   the   parasites,    if    present,   are   merely   the   accidents 
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of  the  disease.  Hiller  says  that  bacteria  and  leptothrix  are  constantly  present 
in  the  healthy  mouth,  and  if  the\-  are  so  dangerous  we  ought  to  be  poisoned  all 
the  time.     He  thinks  the  granules  decribed  are  merely  detritus. 

Osier  wrote  on  acute  endocarditis  several  times,  first  in  1881.  In 
his  first  contributions,"^  he  is  rather  disappointing,  largely  because  he 
was  not  fully  familiar  with  the  literature  of  the  previous  decade.  He 
found  what  he  thought  were  micrococci  in  all  the  cases  that  he  exam- 
ined. In  his  Gulstonian  lectures  ""  on  malignant  endocarditis  in  1885, 
he  was  fully  abreast  with  his  time  and  urged  the  study  of  cultures  from 
the  vegetations,  particularly  in  so-called  simple  endocarditis,  and  that 
consideration  be  given  to  the  possibility  of  the  experimental  production 
of  endocarditis.  In  1908.  he  wrote :  "The  infective  character  of  endo- 
carditis has  only  been  fully  recognized  since  the  studies  of  Winge, 
Koster  and  Heiberg."  "^ 

In  1879,  Park."^  then  in  Chicago,  pointed  out  that  in  ulcerative  or 
diphtheritic  endocarditis  micrococci  form  a  prominent  element;  embolic 
infarctions  with  consequent  abscesses  frequently  develop,  the  emboli 
acting  as  "infective  excitants."  In  the  vegetative  or  subacute  form  of 
endocarditis,  on  the  other  hand,  micrococci  are  not  found,  the  action 
of  emboli  in  such  cases  being  mechanical  and  not  infectious. 

From  this  review  it  is  evident  that  Fenger's  demonstration  before 
the  Chicago  Pathological  Society  fifty  years  ago  is  worthy  of  special 
recognition  as  a  pioneer  demonstration  in  this  country  of  the  infectious 
origin  of  acute  endocarditis.^ 

The  next  phase  in  the  development  of  the  knowledge  of  acute  endo- 
carditis is  the  study  of  its  causative  bacteria  by  cultural  methods  and  of 
its  experimental  production.  I  shall  not  go  into  this  phase,  except  to 
mention  Prudden's  "■*'  work  on  experimental  endocarditis  mainly  because 
of  his  comprehensive  grasp  of  the  work  with  which  we  have  been  deal- 
ing. Winge,  he  said,  formulated  for  the  first  time  a  consistent  theory 
of  acute  endocarditis,  based  on  careful  observation  and  the  assumption 
that  microbes  may  be  transported  from  external  foci  through  the  veins 
to  the  heart,  where  they  produce  the  lesions  by  lodgment  on  the  valves. 

February  17,   1930 
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THE     FIRST     TEXT     OF     PATHOLOGY     PUBLISHED 
IN     AMERICA 

THE     "TREATISE     ON     PATHOLOGICAL     ANATOMY"     BY     WILLIAM 
EDMONDS     HORNER,     1829  * 

ESMOND    R.    LONG 

The  year  1929,  which  commemorates  the  founding  of  the  Chicago 
Pathological  Society  fifty  }'ears  ago,  marks  another  anniversary  in  the 
history  of  American  pathology,  the  centennial  of  the  first  textbook 
expressly  devoted  to  pathologic  anatomy  in  this  country.  The  author 
was  William  Edmonds  Horner,  adjunct  professor  of  anatomy  in  the 
University  of  Pennsylvania.  It  was  published  by  Carey,  Lea  and 
Carey,  the  publishers  of  the  American  Journal  of  the  Medical  Sciences, 
in  Philadelphia  in  the  summer  of  1829. 

Horner  was  a  native  of  Virginia,  born  in  Warrenton,  June  3,  1793. 
Well  written  accounts  of  his  life  appear  in  the  several  standard  works 
devoted  to  the  biography  of  American  physicians,  and  Middleton  con- 
tributed an  excellent  character  analysis  to  the  Amwls  of  Medical  His- 
tory (1923).  As  a  boy.  Horner  was  slender  and  delicate,  and  he  never 
came  to  enjoy  robust  health.  He  began  the  study  of  medicine  at  the 
age  of  16,  as  an  apprentice  in  the  customary  manner  of  the  period. 
His  preceptor  was  Dr.  John  Spence,  a  Scotch  physician  from  Edin- 
burgh, who  had  settled  in  Virginia,  where  he  came  into  special  promi- 
nence as  one  of  the  first  and  most  forceful  in  introducing  smallpox 
vaccination  in  this  country.  Spence  was  a  pupil  of  the  great  Scottish 
physicians  Cullen  and  Monroe,  and  one  who  never  swerved  from  the 
narrow  path  of  Scottish  medical  doctrine.  He  died  in  1829,  the  year 
of  the  publication  of  Horner's  book  on  pathology,  with  which  he  must 
have  had  little  sympathy,  as  I  shall  bring  out  later.  Horner  wrote  an 
obituary,  full  of  regard,  in  the  American  Journal  of  the  Medical 
Sciences,  of  which  they  were  both  collaborating  editors. 

In  the  natural  course  of  events,  Horner  went  to  the  University  of 
Pennsylvania  to  complete  his  medical  studies.  The  relation  of  the 
Philadelphia  school  of  medicine  to  the  Edinburgh  school  has  been  well 


*  From  the  Department  of  Pathology  of  the  University  of  Chicago. 

*  Read  at  a  joint  meeting  of  the  Chicago  Institute  of  Medicine,  the  Chicago 
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in  commemoration  of  the  fiftieth  anniversary  of  the  founding  of  the  Chicago 
Pathological  Society. 
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pictured  by  Dr.  J.  Gordon  Wilson  in  his  presidential  address  before 
the  Institute  of  Medicine.  The  leading  teachers  in  the  early  period 
had  all  been  graduates  of  the  Scotch  school.  John  ]\Iorgan,  the 
founder,  had  trained  with  the  Scotch  William  and  John  Hunter  in  Lon- 
don and  gone  to  Edinburgh  to  graduate.  William  Shippen,  Jr.,  the 
first  teacher  of  anatomy,  had  done  likewise.  Benjamin  Rush  graduated 
in  Edinburgh  after  training  with  Shippen.  In  Horner's  time,  the 
Edinburgh  graduates  were  still  in  the  major  positions.  Even  had  Phila- 
delphia not  been  convenient  in  location,  the  Scotch  John  Spence  would 
certainly  have  directed  Horner  there  for  didactic  work  to  supplement 
the  practical  office  and  bedside  experience  of  a  physician's  apprentice  in 
a  small  Virginia  city. 

Horner's  first  studies  in  Philadelphia  were  cut  short  by  the  war  of 
1812.  He  entered  the  army  as  a  surgeon's  mate  in  July,  1813,  at  the 
age  of  20,  and  saw  much  active  experience  on  the  Niagara  frontier, 
which  he  described  years  later  in  a  series  of  interesting  articles,  extracted 
from  his  diary. 

During  a  furlough  in  the  winter  of  1813-1814,  he  returned  to 
Philadelphia  and  graduated,  using  his  recent  experience  for  a  thesis  on 
gunshot  wounds.  Following  his  discharge  from  the  army,  he  practiced 
medicine  for  a  short  time  in  his  native  town  of  Warrenton,  but  after 
a  few  months  made  up  his  mind  to  return  to  Philadelphia.  From  the 
outset  of  his  medical  training,  he  had  been  most  strongly  attracted  to 
the  study  of  the  structure  of  the  human  body.  In  1815  and  1816  he 
attended  lectures  in  this  subject,  where  his  zeal  came  to  the  notice  of 
the  great  Philadelphia  anatomist  Caspar  Wistar,  professor  of  anatomy. 
In  March,  1816.  Wistar  ofifered  Horner  the  position  of  dissector  at 
§500.  Horner's  fortunes  were  henceforth  identified  with  the  depart- 
ment of  anatomy  in  the  University  of  Philadelphia.  On  Wistar's 
death  in  1818.  John  Syng  Dorsey  became  professor  of  anatomy,  and 
Horner  rose  to  the  position  of  demonstrator.  Dorse}'  died  a  few  months 
later,  and  his  uncle,  the  distinguished  Philip  Syng  Physick,  left  the 
position  of  professor  of  surger\'  to  assume  the  chair  of  anatomy. 
Horner  was  promoted  again,  to  the  position  of  adjunct  professor 
(1820);  shortly  afterward  he  became  dean  of  medical  school,  and 
eleven  years  later  he  succeeded  Physick  as  professor  of  anatomy,  him- 
self. 

During  this  time,  Horner  also  acquired  a  private  practice  in  the 
city.  It  is  interesting  to  note  that  in  his  early  days,  before  he  had  quite 
settled  down  to  an  academic  life,  he  had  wished  to  accept  a  position  as 
ship  surgeon  in  an  East  Indiaman.    The  longing  to  travel  proved  almost 
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too  strong  a  temptation.  He  refused  only  because  his  feeling  of  moral 
obligation  to  his  chief,  Caspar  Wistar,  was  stronger.  A  deeply  pious 
person,  constantly  subjecting  his  own  private  thoughts  to  the  sternest 
critical  examination,  he  entered  this  note  in  his  journal  in  1816:  "My 
refusal  was  the  result  of  my  sense  of  obligation  and  honorable  inten- 
tions with  regard  to  Dr.  Wistar.  It  is  said  that  honesty  is  the  best 
poHcy;  here,  then,  is  a  trial  of  the  rule."  Years  later,  on  Jan.  1, 
1832,  he  subjoined  to  this  entry  the  naively  triumphant  addition,  ''See 
note  of  Trustees  of  the  University  of  Pennsylvania  appointing  me  Pro- 
fessor of  Anatomy,  vice  Dr.   Physick.   resigned."     He  had  just   suc- 
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ceeded  to  the  first  chair  in  anatomy,  one  of  the  outstanding  positions 
in  the  teaching  of  medicine  in  the  country-. 

In  the  intervening  years  he  had  married,  acquired  a  good  financial 
competence,  traveled  abroad,  and  done  most  of  his  best  work.  The 
distinguished  surgeon  and  American  medical  historian  Samuel  Gross 
spoke  of  him  several  decades  later  as  the  most  accomplished  anatomist 
that  this  country  had  produced.  Horner  had  reedited  Wistar's 
"Anatomy"  (1823),  published  a  "United  States  Dissector  or  Lessons 
in  Practical  Anatomy,"  which  was  to  go  through  four  editions,  and  put 
forth  a  monumental  "Treatise  on  the  Special  Anatomy  of  the  Human 
Body"  (1826),  of  which  ultimately  eight  editions  appeared.  He  had 
written   a  short  article,    which   has   preserved   his  name   in   anatomic 
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nomenclature,  on  a  muscle  of  the  orbit  now  known  as  the  "tensor  tarsi" 
or  "Horner's  muscle."  He  had  published  numerous  articles  of  import 
for  pathology  in  the  American  Journal  of  tJic  Medical  Sciences,  and 
written  the  text  in  this  subject  in  1829  which  is  the  subject  of  this 
paper. 

The  origins  of  this  book  may  be  traced  to  several  soinxes.  The 
motive  of  publication  was  given  by  Homer  himself  in  the  Preface : 

The  following  work  is  intended  more  especially  for  the  use  and  guidance  of 
practitioners  of  medicine.  ...  It  treats  of  a  department  in  our  science  com- 
paratively strange  to  the  mass  of  medical  men,  and  for  which  there  is  no  suffi- 
cient provision  by  the  plan  of  instruction,  in  any  of  the  numerous  colleges  of  our 
country.  Pathological  anatomy,  by  the  recent  organization  of  the  most  improved 
schools  of  Europe,  has  taken  a  high  and  commanding  attitude.  The  numerous 
observations  which  have  been  made  in  it,  and  the  increased  skill  arising  from 
various  and  accumulating  experience,  have  at  length  enabled  its  cultivators  to 
systematize  its  facts,  and  to  make  a  close  and  instructive  application  of  them  to 
nearly  every  case  of  disease,  which  they  are  called  upon  to  treat.  It  is  now  almost 
universally  conceded  to  be  the  light  and  test  of  every  opinion  in  medicine;  and 
when  the  latter  fails  to  harmonize  with  it,  whatever  may  be  the  ingenuity  of  the 
opinion,  it  is  not  likely  to  obtain  either  permanent  attention  or  consideration,  and 
must  perish  in  that  oblivion  which  has  buried  so  many  medical  theories.  The 
modern  pathologist  has  ceased  to  consider  disease  as  an  independent  existence, 
which  may  insinuate  itself  into  the  human  body ;  and  whenever  its  name  is  men- 
tioned, he  invariably  associates  with  it  the  existence  of  a  change  or  lesion  in  the 
structure  of  some  part  of  the  body,  which,  in  fact,  is  the  disease  itself. 

It  was  indeed  lamentably  true  that  pathology  was  a  science  com- 
paratively strange  to  American  physicians,  and  unprovided  for  in  uni- 
versity medical  instruction.  This  was,  at  least  in  part,  the  fault 
of  the  very  school  of  medical  thought  responsible  for  the  high 
position  of  the  medical  department  of  the  University  of  Pennsylvania, 
i.  e.,  the  set  of  doctrines  originating  in  Edinburgh.  The  speculative 
pathology  of  the  Scotch  physician  John  Brown,  good  enough  for 
Benjamin  Rush,  was  still  dominant  and  only  beginning  to  give  place 
to  the  new  learning  on  pathologic  anatomy  coining  froin  Paris.  Phila- 
delphia physicians,  groping  in  their  own  exj^erience  for  this  new  light, 
turned  to  the  anatomists  for  help.  Horner  made  tnany  postmortem 
examinations  at  their  request  in  cases  that  had  been  found  puzzling. 
He  took  the  professional  ethics  of  this  relationship  most  seriously,  as 
may  be  seen  from  the  following  earnest  expression  of  his  views  on  the 
obligations  involved  (from  the  ]ireface  of  the  "Treatise  on  Pathological 
Anatomy")  : 

I  know  in  fact  no  higher  mark  of  the  confidence  wiiicli  one  physician  reposes 
professionally  in  anotlier.  tlian  an  examination  subsequent  to  treatment :  the  errors 
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and  misconceptions  of  the  prescriber  are  there  fully  exposed  when  they  have 
occurred,  and  his  reputation  stands  more  or  less  committed.  Happily  for  our 
profession,  breaches  of  confidence  on  this  point  are  very  uncommon;  in  my  own 
personal  observation,  I  have  never  known  of  one,  and  such  a  betrayer  would  be 
justly  held  in  so  great  abhorrence,  that  his  first  treachery  would  also  be  his  last. 

TREATISE 


ON 


PATHOLOGICAL,   AXATOMY. 


£Y 


WILLIAM  E.  HORNER,  M.  D. 
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1829. 

Fig.  2. — Title  page  of  Horner's  "Treatise  on  Pathological  Anatomy." 

Horner  knew  that  the  science  of  medicine  would  inevitably  extend  to 
its  practice,  and  he  saw  pathologic  anatomy  destined  to  become  the  basis 
of  scientific  medicine.  His  European  trip  of  1821  must  have  opened 
his  eyes  to  this  certainty.     All  his  later  writings  indicate  that  French 
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pathology,  as  developed  by  Bichat  and  his  successors  of  the  following 
generation,  made  a  profound  impression  on  him.  His  new  views,  how- 
ever, marked  a  great  departure  from  his  original  teaching  at  the  hands 
of  John  Spence  and  the  Edinburgh  trained  masters  in  Philadelphia. 
The  strong  feelings  of  Spence  cropped  out  in  a  letter  which  Horner 
cited  in  writing  his  old  teacher's  obituary.  The  recipient  of  this  letter 
is  not  named,  but  was  presumably  Horner  himself.    The  obituary  reads : 

Our  colleague  (that  is,  Spence)  was  much  attached  to  the  theories  and  modes 
of  practice  in  which  he  had  been  educated.  Having  imbibed  his  first  principles  in 
the  school  of  Cullen  and  under  his  immediate  teaching,  they  never  were  obliter- 
ated from  his  mind,  and  were  to  him  the  infallible  evidences  and  tests  of  medical 
soundness  and  truth.  In  a  letter  to  a  correspondent  of  a  recent  date,  he  says: 
"Your  devotedness  to  French  pathology  may  lead  you  into  error ;  you  may  thereby 
run  the  risk  of  the  young  advocate  of  Brown's  system,  that  of  a  charge  of 
servility  and  the  want  of  original  eclectic  power.  I  fear  the  consequences  of 
the  present  rage  for  this  ultra  French  pathology,  which  seems  to  rest  almost 
everything  on  a  hypothetical  basis.  In  these  remarks  I  confine  myself  to  the 
doctrine  of  idiopathic  fever — of  gastro-enteritis. 

"When  John  Brown  published  his  Elementae  Medicinae,  referring  all  diseases 
to  tonic  and  atonic,  he  observed  that  the  bilious  remittent  fever  of  hot  climates 
was  a  disease  of  debility  and  must  be  treated  at  once  by  stimulants.  In  the 
second  edition  of  his  Elementae,  he  says  in  a  note  that  he  must  correct  his  former 
prescription,  for  that  some  of  his  young  American  friends  and  pupils  (and  the 
American  students  were  devoted  to  him)  informed  him  that  without  previous  evac- 
uations from  the  stomach  and  bowels,  his  stimuli  would  destroy  such  patients — 
and  he  followed  their  advice.  Can  you  suppose  that  old  practitioners  like  myself 
would  surrender  a  long-tried  and  successful  practice  in  bilious  fevers  for  this  novel 
system  of  Broussais — no — never.  But  I  cannot  bring  myself  to  believe  that  you 
embrace  the  ultra  French  pathology  to  the  exclusion  of  prescriptions  sanctioned 
by  men  of  intelligence,  observation,  and  nice  discrimination.  If  j'OU  did  I  would 
say 

"Incedis  per  ignes 
Suppositos  cineri  doloso." 

"I  agree  with  you  that  such  lectures  (meaning  lectures  on  pathology)  should 
be  incorporated  into  your  plan  of  public  education,  and  rendered  essential  to 
obtaining  a  diploma. 

"The  success  of  your  University  has  caused  much  dissatisfaction  and  envy — 
and  now  they  wish  to  injure  its  fame,  by  giving  out  that  the  ultra  pathology  of 
France,  is  the  ruling  passion  of  your  professors." 

The  mortality  statistics  collected  in  1829  for  the  preceding  year  in 
Philadelphia  throw  sufficient  light  on  the  lack  of  anatomic  localization 
of  disease  in  America  at  this  time.  The  ten  chief  listed  causes  of 
death  were  (out  of  7.033  deaths)  :  consumption,  581 ;  stillbirth,  321 ; 
convulsions.  315;  cholera,  291  ;  debility.  286;  inflammation  of  the  hmgs. 
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130;  dropsy  in  the  head.  110;  fever.  118;  smallpox,  107  and  bilious 
fever,  105. 

Also  listed  in  this  imperishable  record  were:  atrophy,  38;  decay,  16; 
old  age,  64;  cancer,  18;  casualties.  19;  sudden,  55;  found  dead.  29; 
mania  a  potu,  82;  drinking  cold  water.  5;  hives,  71;  teething.  7  and 
unknown,  71. 

Attention  in  passing  should  be  called  to  the  item  cholera.  This  was 
fearfully  prevalent  at  the  time,  and  Horner  himself  in  succeeding  years 
did  much  toward  its  control,  his  investigations  including  an  abundant 
experience  in  the  postmortem  examination  of  this  disease.  After  the 
epidemic  of  1832,  the  City  of  Philadelphia  presented  him  with  a  mag- 
nificent inscribed  silver  pitcher  in  recognition  of  his  services. 

Horner's  "Treatise  on  Pathological  Anatomy"'  was  by  intention  and 
in  effect  an  entering  wedge  for  improvement  in  the  situation  revealed 
by  these  figures.  As  a  teacher  of  young  men  who  were  to  become 
physicians,  and  as  a  prosector  for  fellow  physicians,  he  felt  the  need 
of  an  American  texbook  in  the  subject.  He  had  already  published  a 
number  of  articles  which  he  felt  might  well  be  incorporated  in  such  a 
book.  He  had  for  several  years  been  particularly  interested  in  modi- 
fications in  the  appearance  and  texture  of  the  gastro-intestinal  tract. 
One  can  see  here  the  influence  of  Broussais.  who  had  made  a  profound 
impression  on  Horner  in  Paris  in  1821.  The  latter,  to  his  credit,  how- 
ever, never  pushed  Broussairs'  doctrines  of  gastro-enteritis  to  the  absurd 
extremes  of  the  famous  French  clinician.  The  American  Journal  of 
flic  Medical  Sciences  opened  in  1827  (it  had  been  previously  published 
under  another  name)  with  an  article  by  Horner,  who  was  one  of  the 
thirty-nine  collaborating  editors  of  the  new  journal,  entitled,  "Inquiries 
into  the  Healthy  and  Diseased  Appearance  of  the  Mucous  Membrane 
of  the  Stomach  and  Intestines."  Colored  plates  were  appended.  This 
article  and  a  later  one  entitled,  "An  Inquiry  into  the  Anatomical  Char- 
acter of  Infantile  Follicular  Inflammation  of  the  Gastro-intestinal 
Mucous  Membrane,  and  Its  Probable  Identity  with  Cholera  Infantum" 
(1829),  were  copied,  with  a  few  additions,  but  otherwise  practically 
verbatim,  into  the  "Treatise  on  Pathological  Anatomy"  as  chapters  10 
and  11. 

A  detailed  analysis  of  the  chapters  of  this  book  would  be  unneces- 
sarily tedious.  For  the  purposes  of  this  review,  it  may  be  divided  into 
three  parts,  although  it  is  not  so  divided  in  the  organization  of  the 
work.  The  first  of  these  might  be  entitled  General  Pathology ;  the 
second  deals  with  Homer's  own  contributions  and  views  in  specific 
fields,  and  the  third  is  devoted  to  a  summary  of  the  pathologic  doctrines 
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of  other  investigators  in  respect  to  some  of  the  most  important  por- 
tions of  the  subject.  These  are  almost  without  exception  French.  The 
views  quoted  are  taken  directly  from  the  famous  writings  of  Bichat, 
Corvisart,  Laennec.  Louis.  Andral  and  others,  with  abundant  quotations 
from  French  works  like  those  of  Gendrin  and  Roche  and  Sanson, 
which  have  long  since  been   forgotten.     Horner's  information  on  the 
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licart  is  Corvisart's.  his  picture  of  di.seases  of  the  chest  is 
Laennec's,  his  knowledge  of  diseases  of  the  central  nervous  system 
comes  from  Lallemand.  and  so  forth.  It  is  true  that  in  most  instances 
he  could  not  have  done  better,  and  the  greatest  .strength  of  the  book 
rests  in  the  weight  derived  from  these  foreign  authorities.  His  sum- 
mary of  their  views  is  abimdaiitly  sui)])lemented  from  his  own  post- 
mortem   experience.   chiefl\-    from    his    service    in    the   intirmary    of    the 
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Philadelphia  Almshouse.     Eighty-nine   partial  or  complete  records  of 
necropsies  from  Horner's  experience  appear  in  the  book. 

It  must  be  confessed  at  once  that  as  an  independent  pathologic 
anatomist  Horner  was  deficient.  He  was  an  excellent  normal  anato- 
mist, extremely  well  versed  in  the  exactitudes  of  that  science,  but  in  the 
deductions  and  subjective  evaluation  of  tissue  changes,  which  are  basic 
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to  pathology,  he  fell  short.  His  protocols  of  necropsies  are,  for  the 
most  part,  purely  descrij^tive.  and  do  not  achieve  their  object  of  clinical 
explanation.  His  j^icture  of  inflammation  oi  the  gastro-intestinal  tract 
is  largely  erroneous.  Indeed,  one  may  jK^rhaps  hold  Horner  partly 
re.sponsible  for  the  familiar  fallacy  of  naming  acute  gastritis  as  a  cause 
of  sudden  death,  still  all  too  common  in  coroner's  records.  Although 
he  recognized  "active  and  passive  congestion"  of  ca])illary  beds,  and 
was  familiar  with  John  Hunter's  work  on  postmortem  digestion  of  the 
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stomach,  he  designated  as  inflammation  what  appear  to  have  been  simple 
postmortem  setthngs  of  blood  in  the  wall  of  the  bowel,  and  wrote 
voluminously  on  mollescence  of  the  stomach.  He  attached  a  great 
deal  of  significance  to  the  common  punctate  extravasations  of  blood  in 
the  gastric  mucosa,  and  took  for  manifestations  of  primary  disease 
what  we  now  recognize  as  simply  the  necessary  anatomic  results  of  the 
vastly  overenergetic  purgings  and  bleedings  and  starvings  of  the  cur- 
rent medical  practice.  It  is  interesting  to  note  that  in  a  brief  history 
of  pathologic  anatomy  with  which  Horner  prefaced  his  treatise  on  the 
subject,  he  criticized  in  an  able  manner  such  writers  as  Bartholin,  Bonet 
and  Morgagni  for  the  errors  into  which  he  later  fell  himself.  Never- 
theless, his  necropsy  experience  covered  an  enormous  range  in  patho- 
logic anatomy,  and  must  have  made  Horner  and  the  physicians  whom 
he  assisted  familiar  with  the  gross  appearance  of  carcinomas  of  the 
esophagus,  stomach  and  rectum,  tuberculosis  of  the  lungs,  larynx  and 
pericardium,  pleural  and  peritoneal  effusions,  aneurysm  of  the  aorta, 
calcification  of  the  aortic  valve,  pericarditis  and  many  more  common 
lesions,  and  his  book  unquestionably  went  far  to  spread  this  knowledge 
in  a  profession  whose  members  had  very  rarely  gone  further  in  post- 
mortem experience  than  routine  dissection  for  instruction  in  normal 
anatomy. 

The  first  nine  chapters  of  the  book  deal  with  the  principles  and 
organization  of  pathology.  Although  the  classifications  of  lesions  pro- 
posed is  a  borrowed  one,  critical  examination  of  this  reveals  a  good 
deal  of  self  determination  in  the  analysis  of  types  of  lesion.  The  classi- 
fication is  the  clumsy  one  favored  in  continental  Europe  in  this  period, 
stressing  abnormalities  from  a  mechanical  point  of  view.  Horner  at 
the  outset  proposed  to  limit  his  discussion  to  the  first  of  thirteen  types 
of  lesion,  viz.,  irritation.  This,  in  turn,  is  divided  into  six  subtypes : 
inflammation  (or  phlegmasia),  hemorrhage,  subinflammation.  neurosis, 
nutritive  irritation  and  secretory  irritation. 

Attention  may  profitably  be  confined  to  Horner's  views  on  the  first 
of  these.  Inflammation  is  the  keystone  of  pathology,  and  it  is  probably 
sound  to  evaluate  any  set  of  doctrines  in  the  science  by  the  character  of 
the  consideration  devoted  to  this  ])henomenon. 

Horner  himself  counted  acute  inflammation  as  the  beginning  of 
90  per  cent  of  disease.  He  cited  its  four  classical  manifestations,  but 
rightly  directed  attention  to  the  fact  tliat  tlicse  are  seen  typically  only 
in  inflammations  of  the  cellular,  i.  e.,  subcutaneous  coiuiective  tissue, 
and  are  not  necessarily  characteristic  of  inflammation  elsewhere.  He 
said:  "Pathologists  have  been  led  into  the  error  of  ado])ting  the  type 
of  inflammation   in   it    (cellular  tissue)    as  the  type  of   infianiuiation   in 
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other  parts.  Thev  have  stumhled  and  fahen  at  the  theshold  uf  their 
inquiries  bv  expecting  identical  phenomena  in  all  other  tissues,  even  in 
those  least  resembling  it  in  composition  and  mechanical  arrangement." 

In  a  brief  and  accurate  fashion,  well  suited  to  didactic  teaching, 
Horner  listed  the  several  ways  in  which  inflammation  may  subside. 
Few  references  are  cited.  His  generalizations  appear  to  come  from 
both  reading  and  observation.  His  treatment  of  the  subject  is  almost 
entirely  descriptive,  however,  and  in  striking  contrast  to  the  lengthy 
teleologic  approach  of  another  work  which  at  once  comes  to  mind,  that 
of  John  Hunter,  who  saw  design  in  every  one  of  the  phenomena  of 
inflammation. 

Horner  was  certainly  familiar  with  Hunter's  masterpiece  with  the 
blood-curdling  title  "Blood,  Inflammation  and  Gun  Shot  Wounds," 
which  was  widely  read  in  this  period.  It  might  be  supposed  that  the 
truly  spiritual  view  of  the  phenomena  of  inflammation  taken  by  Hunter 
would  have  appealed  strongly  to  Horner,  by  nature  a  devout  conformer 
to  religious  convention.  But  Horner  must  have  considered  this  aspect 
of  Hunter's  treatment  of  the  subject  impractical  in  a  textbook  for 
practitioners.  He  had  nothing  to  say  of  the  beneficient  principles  under- 
lying the  manifestations  of  inflammation,  which  seems  to  have  appeared 
to  him  a  wholly  malignant  process,  indeed  as  the  cause  of  disease  itself, 
and  not  as  a  reaction  to  a  still  prior  inciting  agent.  Horner's  insistence 
on  a  simple  descriptive  treatment  of  inflammation,  and  his  failure  to 
take  a  phvsiologic  view  of  the  subject,  make  his  initial  chapters  dull 
reading.  He  could  not  foresee,  of  course,  the  cellular  pathology  and 
bacteriology  of  today,  and  the  present  frankly  vitalistic  immunology 
with  its  antibodies,  phagocytes,  etc.  But  a  rich  physiologic  background 
for  views  on  inflammation  was  available  to  him,  of  which  he  took  no 
advantage.  In  this  respect,  the  highly  accurate  descriptive  French 
pathology,  which  had  seemed  to  him  such  a  torch  in  the  current  lack  of 
illumination  on  the  nature  of  disease,  held  him  back. 

It  would  be  interesting  to  know  a  little  more  of  the  reception  of 
Horner's  book  in  his  own  time.  It  was  reviewed  by  John  Godman  in 
the  Auicrican.  Jonrudl  of  the  Medical  Sciences;  but  the  review  is 
devoted  largely  to  Horner's  eminent  qualifications  for  writing  such  a 
book  and  scarcely  at  all  to  the  merits  of  the  book  itself.  Ten  years 
after  the  publication  of  Horner's  work,  a  far  better  treatise  on  the  sub- 
ject appeared  in  Samuel  Gross's  "Flements  of  Pathological  Anatomy," 
which  became  immediately  the  standard  American  text. 

To  form  a  just  view  of  Horner's  book,  one  should  compare  it  with 
those  appearing  elsewhere  at  approximately  the  same  time.     It  suffers 


298 

in  the  comparison.  It  was  published  in  the  same  year  as  the  two 
volumes  on  typhoid  fever  by  Louis  of  Paris.  The  latter  was  by  far 
the  abler  product.  Richard  Bright's  "Report  of  ]\Iedical  Cases,"  with 
its  classic  account  of  nephritis,  had  been  out  a  little  less  than  two  years. 
Horner  gave  no  indication  of  having  seen  or  profited  by  this  far  more 
inspiring  compilation.  Cruveilhier's  "Pathological  Anatomy  of  the 
Human  Body"  was  in  preparation,  and  on  publication  proved  to  be  the 
product  of  a  much  superior  hand. 

Nevertheless,  with  all  its  defects,  the  "Treatise  on  Pathological 
Anatomy"  was  a  courageous  piece  of  pioneering,  wholly  in  accord  with 
America's  frontier  traditions.  Horner,  one  of  the  humblest  of  his  pro- 
fession in  the  estimation  of  his  own  capacity,  seeing  a  fundamental 
weakness  in  American  medicine,  and  nobody  to  improve  the  situation 
but  himself,  quietly  assumed  the  responsibility.  For  ten  years  his 
product  stopped  the  gap,  and  in  that  time  must  have  been  a  constant 
stimulus  toward  a  pathologico-anatomic  ix)int  of  view  on  the  part  of 
American  practitioners  of  medicine,  if  not  toward  an  exact  interpreta- 
tion of  all  the  symptoms  of  illnesses  encountered,  or  an  understanding 
of  all  the  lesions  seen. 

Horner  lived  twenty-four  years  after  the  pul)lication  of  his  "Treatise 
on  Pathological  Anatomy,"  devoting  the  major  share  of  his  literary 
energy  henceforth  to  the  elucidation  of  normal  structure.  During  these 
years  his  health  became  steadilv  worse,  and  his  temperament  more 
melancholy.  Migraine  headaches  and  fits  of  indigestion,  which  had  dis- 
tressed him  since  childhood,  increased  in  severity.  How  his  ])hysical 
condition  affected  his  working  capacitv  onlv  Horner  himself  knew,  as 
he  gave  little  outward  sign  of  his  trouble.  ]-5ut  he  did  once  complain 
that  "a  man  who  suffers  from  ])ain  in  the  head  during  three-fourths 
of  his  waking  existence  cannot  l)e  expected  to  perform  much  work 
without  great  discomfort  and  dissatisfaction."  He  grew  more  intro- 
spective and  self-deprecating.  He  spent  hours  in  praver,  in  the  morbid 
feeling  that  he  must  l)e  undergoing  punishment  for  his  sins.  To  the 
best  of  his  remembrance,  he  had  always  walked  faithfully  in  the  sight 
of  men,  but  had  he  done  so,  he  repeatedly  asked  his  inmost  self,  in  the 
sight  of  (jo<1?  In  18,^9.  he  joined  the  Roman  Catholic  Church.  It  was 
no  sudden  resolve,  but  the  result  of  years  of  jiondering.  and  ])artly  the 
aftermath  of  his  experiences  in  the  cholera  e])idemics  of  Philadel|)hia, 
where  time  after  time  he  had  seen  Catholic  priests  and  sisters,  with  the 
characteristic  self-effacement  of  their  creed,  alone  standing  at  their 
posts  in  the  universal  i)anic  inspired  by  this  fulminating  disease. 

He  continued  his  teaching  to  the  end  of  his  life.  Never  a  fluent 
teacher,  he  was  always  an  accurate  one.     His  own  anatomic  preparations 
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were  faultless,  and  he  tolerated  no  carelessness  in  his  assistants.  His 
lectures  must  have  been  monotonous,  but  through  insistent  repetition 
he  drove  his  lesions  home.  A  gradual  failure  of  the  heart,  with 
increasing  dyspnea,  added  to  his  disability  in  his  declining  years.  In 
the  last  year  of  his  life,  he  used  to  appear  before  his  classes  with 
edematous  legs  bandaged  almost  to  the  hips.  The  death  of  a  beloved 
daughter  in  1852  broke  the  morale  of  this  faithful  laborer,  beyond 
recovery.  Even  from  his  bed,  however,  he  continued  to  attend  to  the 
needs  of  his  students,  and  three  days  before  death  assisted  in  an  exami- 
nation. An  acute  abdominal  attack  hastened  his  end.  a  terminal 
peritonitis  carrying  him  off  on  March  13.  1853.  a  broken,  arteriosclerotic 
old  man,  whose  heart  had  long  been  decompensated  and  who  had  aged 
years  before  his  time.^ 

His  services  to  anatomy  have  gradual) v  been  forgotten,  except  as 
commemorated  in  the  relatively  insignificant  "Horner's  muscle."  The 
great  contributions  to  medical  education  l)y  this  man.  who  was  for  over 
thirty  years  dean  of  the  first  and  in  its  time  foremost  medical  school, 
are  scarcely  recalled.  Still  less  is  it  now  remembered  that  it  was  he 
who  truly  introduced  modern  pathology  to  his  profession  in  America, 
by  example  if  not  by  innate  capacitv.  In  his  impressionable  twenties 
he  had  been  remolded  in  the  training  of  the  great  French  school  of 
pathologv.  and,  practicalh'  alone  in  his  own  country,  he  set  out  to 
impregnate  American  medicine  with  the  new  learning,  the  epitomized 
expression  of  which  by  a  leader  of  that  school  (Jean  Cruveilhier)  is 
set  down  in  the  preface  of  his  treatise  :  A  physician  without  patho- 
logic anatomy  could,  indeed,  be  ever  so  skilful  in  practice,  but  although 
he  might  see  many  patients,  he  v/ould  see  no  diseases. 

February  17,  1930 

1.  The  following  account  of  his  final  illness  was  given  by  Dr.  Samuel  Jackson 
on  Oct.  10,  1853,  in  an  address  to  the  faculty  and  students  of  the  University  of 
Pennsylvania  ("'A  Discourse  Commemorative  of  the  Late  William  E.  Horner. 
M.D.'     Published  by  the  Class")  : 

"It  is  somewhat  remarkable  that  tlie  deatii  of  Dr.  Horner  was  not  the 
immediate  result  of  the  chronic  affection  under  which  his  constitution  had  broken 
down.  He  had  complained  about  the  10th  of  March  of  pain  in  the  abdomen 
on  the  left  side.  On  the  night  of  the  12th  it  suddenly  assumed  an  intensity  that 
led  to  the  suspicion  of  peritonitis  from  a  perforation.  lie  sank  exhausted  by 
unceasing  and  unmitigable  suffering  the  evening  of  flie  next  day,  March  12,  sur- 
rounded by  his  sorrowing  family  and  relatives. 

"Examination  after  death  revealed  the  existence  of  entero-perilonitis.  with 
mortification  of  the  small  intestines.  This  new  condition  was  tlie  direct  cause  of 
death,  and  had  suddenly  supervened  on  the  original  disease." 

Speculation  on  the  cause  of  this  peritonitis  is  enticing,  but  in  the  lack  of  a 
more  tliorough  clinical  and  postmortem  record  would  be  equally  uncertain. 
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CAVERNOUS     HEMAXGIECTASIA    OCCURRING    WITHIN 
A     NODULAR    GOITER  * 

GEORGE    M.     CURTIS 

AND 

P.    A.     DELAXEY 

The  usual  occurrence  of  pathologic  changes,  more  commonly  of  the 
degenerative  type,  within  the  blood  vessels  of  nodular  goiters  is  well 
recognized.  Gutknecht  ^  observed  the  formation  of  hyalin  in  the  vascular 
walls  and  even  a  marked  deposition  about  the  capillaries.  He  also 
noted  other  changes,  particularly  calcification,  and  pointed  out  that 
these  involve  all  the  vessels,  especial!}-  the  smallest.  Joi^es  -'  found 
arteriosclerotic  changes  within  the  arterial  walls  independent  of  a 
generalized  arteriosclerosis.  These  consisted  of  intimal  thickening  and 
fragmentation  of  the  internal  elastic  membrane,  with  the  consequent 
formation  of  granules  and  nodules,  and  calcification.  Isenschmid  ^ 
added  that  in  regions  where  goiter  is  severely  endemic,  these  arterio- 
sclerotic changes  may  occur  in  the  th\roid  gland  early  in  childhood. 
He  noted,  too,  that  these  same  changes  in  the  vessels  of  the  thyroid 
gland  are  not  uncommon  after  the  first  year  of  life.  Similar  degen- 
erative changes,  likewise  calcification,  occur  within  the  fibrosed  and 
hyaline  connective  tissue  of  the  stroma.  These  changes  were  most 
common  in  the  nodular  goiters  occurring  in  endemic  districts,  and  were 
much  less  frequent  in  the  thyroid  glands  in  regions  where  goiter  is 
more  rarely  seen.  Hesselberg  *  even  described  arteriosclerotic  changes 
in  the  superior  arteries  of  the  thyroid  glands  of  infants,  one  a  new-born 
infant.  She  also  figured  the  dilated  blood  spaces  of  the  so-called 
■'struma  vasculosa"  of  the  new-born  infant. 

Endemic  cretinism  may  exist  with  or  without  goiter.  When  it 
exists  with  goiter,  the  latter  is.  as  a  rule,  nodular.  Wangensteen  ^ 
described  the  changes  occurring  in  the  blood  supply  of  these  cretinous 
nodular  goiters  as  being  associated  with  an  apparent  effort  to  eke  out 
a  sufficient  amount  of  thyroid  gland  secretion  from  what  would  seem 
to  be  a  most  barren  supply. 


*  From  the  Departments  of   Surgery  aiul  of  Pathology  of   the  Univer.>;ity  of 
Chicago. 

1.  Gutknecht:  Virchows  .\rch.   f.  patli.   Aiiat.  99:419,  1885. 

2.  Jores:  Beitr.  z.  path.  Anat.  u.  z.  allg.  Path.  21:211.  1897. 

3.  Isenchmid:       Frankfurt.  Ztschr.   i.  Path.  5:205.  1910. 

4.  Hesselberg:     Frankfurt.  Ztschr.  f.  Path.  5:.122.  1910. 

5.  Wangensteen  :     Surg.  Gynec.  Ob.st.  48:M.\   1929. 
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\ascular  changes,  particularly  the  degenerative  types,  are  thus  com- 
mon in  nodular  goiters  (struma  nodosa).  While  these  have  been  well 
recognized,  described  and  figured,  the  particular  condition  that  we 
are  presenting  at  this  time  is  evidently  rare.  So  far  as  we  have  been 
able  to  determine,  it  has  been  recognized  and  reported  by  four  previous 
observers,  all  pupils  of  Langhans.  Gutknecht,  studying  a  series  of 
sixty  goiters  removed  by  Kocher,  frequently  observed  dilatation  of  the 
capillaries,  particularly  those  of  the  goitrous  nodules.  He  noted  within 
the  nodules,  and  especially  at  their  peripheries,  that  the  capillaries 
became  greatly  dilated,  even  becoming  cavernous  spaces.  Von  Sinner  ® 
studied  these  dilated  vessels  more  extensively  and  figured  one  of  the 
areas,  which  closely  resembled  a  cavernous  hemangioma.  She  also 
noted  the  association  of  the  condition  with  the  formation  of  hematogenous 
hyalin  ('"Kautschukhyalin"),  as  previously  described  and  figured  by 
Wiget.'  \\'egelin  ^  has  briefly  described  the  entity  in  his  excellent 
monograph  and  figured  one  of  these  unusual  areas  of  cavernous  blood 
vessels  (his  fig.  63).  Thus  far  we  have  been  able  to  find  no  other 
references  in  the  literature.  Apparently,  the  condition  does  not  occur 
in  diffuse  goiters.  If  it  did,  it  would  seem  that  it  should  have  been 
recognized  before,  particularly  in  view  of  the  large  numbers  of  thyroid 
glands  that  are  being  removed  in  this  country. 

REPORT     OF     CASE 

History. — A  housewife,  aged  46,  entered  the  University  of  Chicago  Clinics  on 
Nov.  5,  1928,  complaining  of  a  recent  speech  disturbance  and  weakness  in  her 
right  arm  and  leg.  After  examination,  her  condition  was  regarded  by  Dr.  Roy 
Grinker  as  due  to  a  transient  hemiplegia,  probably  subsequent  to  the  rupture  of  a 
small  cerebral  vessel.  The  blood  pressure  was  high,  230  systolic  and  130  diastolic, 
and  there  had  been  some  edema  about  the  ankles.  There  was  present  a  large 
nodular  and  cystic  goiter,  involving  particularly  the  right  lobe  and  isthmus. 

The  patient's  mother  had  a  goiter  that  did  not  require  operation.  At  the  age 
of  23,  the  patient  first  noticed  an  enlargement  of  the  neck  during  pregnancy  and 
following  the  birth  of  her  first  child.  This  increased  in  size  during  the  second 
pregnancy  and  after  the  birth  of  her  second  child.  At  the  age  of  26,  she  had  a 
partial  thj-roidectomy,  in  which  the  left  lobe  was  removed.  The  enlarged  right  side 
and  isthmus,  however,  remained  and  slowly  increased  in  size.  During  the  past  few 
years,  there  was  increasing  dyspnea  on  exertion,  with  an  occasional  mild  stridor, 
and  likewise  slight  dysphagia,  particularly  when  the  patient  swallowed  rather  large 
or  irregular  masses  of  food.     There  was  moderate  compression  of  the  cervical 


6.  Von  Sinner:    Virchows  Arch.  f.  path.  Anat.  219:279,   1915. 

7.  Wiget:  Virchows  Arch.  f.  path.  Anat.  185:416,   1906, 

8.  Wegelin,    in    Henke-Lubarsch :    Handbuch    der    speziellen    pathologischen 
Anatomic  und  Histologic,  Berlin,  Julius  Springer,  1926,  vol.  8,  p.  219. 
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veins,  with  some  congestion.  She  noticed  cardiac  irregularity  at  times  and  also 
that  the  heart  was  rapid.  However,  she  was  not  aware  of  the  symptoms  of 
thyrotoxicosis  as  ordinarily  recognized. 

Physical  Examination. — Roentgen  films  of  the  chest  were  made,  which  demon- 
strated calcification  within  the  \vall  of  a  large  cyst  and  an  intrathoracic  extension 
of  the  goiter  on  the  right.  The  trachea  was  sharply  deviated  to  the  left  and  com- 
pressed by  this  partially  intrathoracic  lobe.  The  cardiac  area  was  estimated  as 
40  per  cent  oversize.  There  was  albuminuria.  Owing  to  the  recent  vascular 
accident,  the  patient  was  not  regarded  as  a  good  risk,  and  operation,  while  con- 
sidered advisable  because  of  the  partial  intrathoracic  goiter  and  the  pressure 
symptoms,  was  postponed  for  some  months.  The  basal  metabolic  rate  was  essen- 
tially normal,  plus  12,  and  remained  about  the  same,  save  for  an  elevation  to  plus 
18  just  previous  to  operation. 

Operation  and  Subsequent  Course. — On  March  6,  1929,  the  right  lobe  and 
isthmus  were  removed  under  local  anesthesia.  There  was  a  marked  fall  in  blood 
pressure,  from  220  systolic  and  110  diastolic  to  132  systolic  and  82  diastolic  during 
the  luxation  of  the  intrathoracic  lobe,  which  arose  from  the  right  side  of  the 
isthmus  and  extended  into  the  superior  mediastinum  6  cm.  below  the  clavicle. 
Convalescence  was  uncomplicated  save  for  hoarseness,  and  the  patient  w^as  dis- 
missed on  the  sixth  day  following  the  thyroidectomy.  During  the  luxation  of 
the  partially  intrathoracic  lobe  under  local  anesthesia,  huskiness  of  the  voice 
developed.  This  continued  after  operation,  and  laryngoscopy  on  the  day  following 
revealed  that  the  right  vocal  process  was  fi.xed  in  the  cadaveric  position.  Recovery 
did  not  ensue,  and  one  year  later,  in  spite  of  the  disappearance  of  hoarseness,  the 
patient  had  a  paralyzed  right  vocal  cord.  The  trachea,  however,  had  returned  to 
its  normal  position  and  was  of  normal  caliber.  The  basal  metabolism  was  plus  3 
on  Oct.  18,  1929,  with  the  pulse  rate  80  per  minute  and  the  blood  pressure  150 
systolic  and  110  diastolic  in  the  basal  state. 

Pathologic  Observations. — At  the  time  of  operation,  one  of  us  (P.  A.  D.) 
was  making  a  thorough  study  of  our  goiter  material.  In  removing  large  numbers 
of  blocks  of  tissue  for  section  from  the  various  parts  of  both  excised  lobes,  and 
examining  them,  he  discovered  the  unusual  pathologic  condition  that  we  report. 

The  goitrous  tissue,  removed  as  two  separate  lobes  of  approximately  the  same 
size,  weighed  a  total  of  410  Gm.  The  lobes  were  similar  in  gross  structure,  each 
containing  a  spherical,  firm-walled,  cystic  mass  about  5  cm.  in  diameter  in  the 
superior  portion  (fig.  1).  The  walls  of  the  cysts  were  stiff  and  fibrous,  varying 
from  1  to  6  mm.  in  thickness.  Each  contained  calcified  granules  and  plaques. 
Within  the  cysts  was  a  firm,  elastic,  almost  rubbery  substance,  ranging  in  color 
from  yellow  to  greenish-brown  (fig.  1,  A').  This  was  slightly  adherent  to  the 
walls  of  the  cysts.  Wiget  calle<l  this  substance  "Kautschukcolloid,"  but  stated 
that  it  arose  from  erythrocytes,  after  hemorrhage.  Von  Sinner's  chemical  studies 
showed  that  it  was  essentially  hematogenous  hyalin  and  not  derived  from  the 
glandular  colloid,  hence  it  has  since  been  called  hematogenous  hyalin  ("Kautschuk- 
hyalin").  The  remainder  of  the  goitrous  tissue,  constituting  its  greater  part,  con- 
sisted of  numerous  large  and  small,  firm,  colloid  nodules,  varying  in  diameter 
from  2  mm.  to  4  cm.  Within  some  of  these  nodules  there  was  evidence  of  hemor- 
rhage (fig.  1,  .V),  both  old  and  recent.  The  thyroid  gland  tissue  between  the 
nodules  was  scanty  and  largely  fibrous. 
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Microscopic  sections  from  different  portions  of  the  two  excised  lobes  revealed 
that  the  nodules  were  colloid,  with  both  large  and  small  follicles.  The  inter- 
nodular  thyroid  gland  tissue  showed  evidence  of  hyperplasia,  with  extensive  areas 
in  the  colloid  or  resting  stage.  Groups  of  thyroid  gland  alveoli,  lined  by  tall 
cuboidal   to  columnar   cells,   and   with   scanty   or   totally  deficient   colloid   content. 


Fig.  1. — The  excised  isthmic  lobe,  hemisected  to  show  the  cyst  (above)  with 
hematogenous  hyalin  ("Kautschukhyalin"),  K.  The  intrathoracic  portion,  com- 
posed of  colloid  nodules,  is  Itelow.  A  sectioned  nodule,  .V,  reveals  fresh  hemor- 
rhage. 

were  in  close  proximity  to  extensive  groups  of  larger  alveoli  with  colloid  filling 
their  distended  lumina.  Portions  of  some  sections  showed  close  intermingling  of 
the  two  types  of  alveoli.     It  is  of  interest  to  note  that  the  colloid  of  manv  of  the 
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larger  alveoli  displa3-ed  a  conspicuous  vacuolization  at  its  periphery.  Fibrosis, 
edema  and  hyaline  changes  were  common,  and  there  were  numerous  hemorrhages 
into  the  stroma.    There  was  frequent  lymphocytic  invasion.     Special  fixations  and 


Fig.  2. — I    iw  iihii^  dilatation  of  blood  vessels  at  the  margin  of  a  colloid  nodule 
within  the  intrathoracic  portion  of  a  partially  intratlioracic  nodular  goiter. 


special  staining  procedures  showed  coiUrasting  mitochondria-rich  and  mitochondria- 
poor  alveolar  cells. 

Although  areas   of   cavernous  hemangiectasia  (fig.  2)  were  observed  in  Ixith  lobes, 
they  were  far  more  coinnidii  in  tlic  intrathoracic  portion  of  tlic  isthmic  lobe,  and  it 
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was  in  this  location  that  the  material  to  be  described  and  figured  was  found.  In  the 
posterior  portion  of  the  region  representing  the  thyroid  capsule,  there  was  con- 
siderable increase  in  the  white,  fibrous  connective  tissue  of  the  stroma.  Within 
this  were  several  rows  of  moderately  large,  round  to  oval  thyroid  alveoli,  with  a 
generous  colloid  content,  conspicuously  vacuolated.  The  branches  of  the  inferior 
thyroid  arteries  in  this  region  showed  marked  arteriosclerotic  changes  (fig.  3). 
Inside  this  glandular  tissue,  which  was  changed  by  pressure  atrophy,  was  a  thick 
capsular  layer  of  fairly  dense,  white,  fibrous  connective  tissue  in  which  were  manv 
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Fig.  3. — Arteriosclerotic  changes  within  one  of  the  inferior  thyroid  arteries  in 
the  region  of  the  cavernous  heniangiectasia. 

small  capillaries  and  occasional  small  groups  of  thyroid  gland  alveoli.  The  inner 
margin  of  this  fibrous  tissue  layer  gave  rise  to  large  trabeculae  that  separated 
extensive  areas  of  hemangiectasia.  These  dilated  blood  spaces  were  of  widely 
varying  sizes,  with  thin  trabecular  walls  lined  by  endothelium.  Many  of  the  larger 
spaces  were  divided  into  smaller  blood-containing  compartments  by  thin  strands 
of  fine  connective  tissue  lined  by  endothelium.  Some  contained  distinct  capillaries 
free  among  the  blood  cells.  Recent  organized  fibrin  thrombi  were  numerous. 
These  were  usually  small   in  comparison  with  the  capillary  spaces  and  were  but 
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partially  obstructive.  The  blood  in  the  dilated  vascular  spaces  interestingly  dis- 
played erythropoietic  tendencies ;  normoblasts  were  numerous.  Cells  of  the 
myelocytic  series  could  not  be  identified,  although  mature  leukocytes  were 
plentiful. 

COMMENT 

In  considering-  the  nattire  of  this  pathologic  condition,  we  have 
primarily  the  problem  of  its  origin.  Did  the  cavernous  blood  spaces 
originate  by  proliferative  changes  of  the  blood  vessels  within  the 
goiter,  or  were  the}-  formed  by  a  dilatation  of  preexisting  vessels, 
associated  with  some  ol)struction  to  the  outflow  of  blood?  In  short, 
was  it  hemangioma  or  hemangiectasia  ?  There  was  but  little  evidence, 
either  in  those  cases  which  have  been  described  or  in  our  case,  that 
there  were  associated  proliferative  changes  of  the  vascular  walls.  On 
the  contrary,  the  surrounding  vessels  showed  degenerative  chatiges, 
with  obliteration  of  the  lumina  and  thickening  of  the  walls  rather 
than  those  neoplastic  changes  associated  with  true  hemangiomas.  There 
were  several  factors  that  indicated  that  the  dilatation  was  subsequent  to 
an  obstruction.  First,  the  cervical  veins  were  large  and  distended,  as 
the  result  of  pressure  of  the  intrathoracic  portion  of  the  goiter.  This 
resulted  in  venous  congestion  within  the  goiter,  as  noted  at  the  excision. 
The  growing  nodule  and  likewise  the  obliterative  vascular  changes 
themselves  possibly  resulted  in  an  increase  of  the  venous  pressure. 
The  thyroid  gland  is  the  most  vascular  of  the  larger  organs  of  the  body.'-' 
There  was  also  marked  hypertension  with  the  increased  vascularity. 
It  is  thus  understandable  how  obstruction  to  the  venous  outflow  might 
have  caused  capillary  dilatation.  Similar  conditions,  however,  occur 
frequently  in  goiter,  and  the  condition  that  we  are  presenting  is  appar- 
ently rare.  Possibly  it  is  more  frequent  than  has  been  recognized. 
In  the  case  of  hepatic  hemangiectases,  Moise  ^°  suggested  the  persistence 
of  capillaries  that  normally  undergo  regressive  changes.  Both  Wiget 
and  von  Sinner  noted  the  presence  of  associated  "Kautschukhyalin" 
degeneration.  The  presence  of  hematopoiesis  within  the  cavernous 
blood  spaces  argues  for  a  slowing  of  the  circulation  as  blood  coursed 
through  them.  This  has  frequently  lieen  recognized  in  cavernous 
hemangiomas." 

In  conclusion,  it  would  appear  that  the  condition  is  mechanical  in  its 
origin  and  should  be  regarded  as  a  local  hemangiectasia  rather  than  as 
a  neoplastic  growth  of  goitrotis  blood  vessels. 

March  10,  1930. 

9.  Tschuewsky:     Arch.  f.  d.  ges.  Physiol.  97:280,  1903. 

10.  Moise:     Bull.  Johns  Hopkins  Hosp.  31:369,  1920. 

11.  Schmieden:     Virchows  Arch.  f.  path.  Anat.  161:373,  1900. 
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COXGEXITAL     ATRESIA     OF     THE     TRICUSPID 
ORIFICE  * 

PAUL     J.     BRESLICH 

Congenital  atresia  of  the  tricuspid  orifice  of  the  heart  is  a  rare  cardiac 
anomaly.  Rauchfuss/  in  1878,  thought  that  only  five  of  the  sixteen 
reports  of  tricuspid  atresia  which  he  found  in  the  literature  concerned 
true  developmental  defects,  while  the  others  described  lesions  which  had 
probably  resulted  from  fetal  endocarditis.  Kiihne,-  in  1906,  reported 
two  cases  in  which  atresia  of  the  tricuspid  orifice  was  not  associated 
with  other  grave  cardiac  deformities,  and  she  reviewed  the  descriptions 
of  six  similar  instances  already  on  record.  She  classified  these  lesions 
as  simple  congenital  atresia  of  the  tricuspid  orifice.  Kiihne's  classifica- 
tion was  later  supported  by  \\'ieland  "  who  described  an  instance  of 
atresia  of  the  tricuspid  orifice  in  1914  and  called  attention  to  a  report 
made  by  Sieveking  *  in  1854.  Huebschmann  ^  reported  two  instances 
of  tricuspid  atresia  in  1921.  but  only  the  first  of  these  was  a  simple 
atresia  belonging  to  Kiilme's  group.  Additional  reports  were  made  by 
Monckeberg "  in  1924  and  by  Rihl,  Terplan  and  ^^"eiss  '  in  1929. 

Recently  a  patient  with  congenital  atresia  of  the  tricuspid  orifice  was 
obserA-ed  in  the  pediatric  service  of  Dr.  Isaac  A.  Abt  at  St.  Luke's 
Hospital. 


*  From  the  Henry  Baird  Favill  Laboratory  and  Pediatric  Service  of  St. 
Luke's  Hospital. 
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A  white  male  infant  (J.  E.),  aged  814  months,  was  brought  to  the  hospital 
because  of  attacks  of  cjanosis  noticed  bj'  the  mother  since  the  baby  was  2^  months 
of  age.  At  first  the  attacks  occurred  only  when  the  child  was  restless  or  feeding, 
but  later  there  was  an  almost  continuous  cyanosis  of  the  hands  and  feet.  At  the 
onset  of  the  attacks,  the  child  had  an  acute  left  suppurative  otitis  media,  and  the 
discharge  from  the  left  ear  did  not  stop  entirely.  The  infant  was  undernourished. 
His  birth  weight  was  9  pounds  and  5  ounces  (595.3  Gm.)  and  he  had  been  breast 
fed  for  only  three  months.  There  was  no  history  of  cardiac  disease  in  the  family, 
and  both  parents  and  a  brother  and  sister  were  in  good  health.  All  three  children 
had  been  delivered  by  cesarean  section. 

During  the  phj-sical  examination  the  child  became  extremely  cyanotic  when 
crying  or  moving  about,  and  when  it  was  quiet  the  lips,  hands  and  feet  were 
blue.  There  were  many  coarse  rales  in  the  chest  posteriorly,  especially  at  the 
bases  of  the  lungs.  A  loud  systolic  murmur  was  heard  over  the  entire  precordium 
and  in  the  left  axilla,  with  a  region  of  maximum  intensity  in  the  second  and 
third  left  rib  interspaces  near  the  sternum.  The  borders  of  the  heart  were  deter- 
mined with  some  difficulty,  but  were  apparently  within  normal  limits.  The  liver 
was  palpable  about  2  cm.  below  the  costal  margin. 

In  the  hospital  the  dietary  difficulties  were  overcome.  The  child  was  much 
improved,  when  the  exudate  from  the  left  ear  suddenly  increased.  The  infant 
became  dyspneic  and  more  cj^anotic  and  coughed.  There  was  a  moderate  fever, 
rales  were  heard  in  the  entire  chest  and  the  child  died  three  weeks  after  entering 
the  hospital.  Clinically,  the  cause  of  death  was  bronchopneumonia  and  congenital 
heart  disease. 

Postmortem  examination  was  made  twenty-two  hours  after  death.  The  body 
was  that  of  a  poorly  nourished,  white  male  infant,  67  cm.  long  and  weighing  11 
pounds  (5  Kg.).  The  mucous  membranes  of  the  mouth  and  lips  were  markedly 
cyanotic.  The  pleura  of  both  lungs  was  covered  with  a  viscid  purulent  exudate, 
and  the  pericardium  was  moderately  enlarged.  Within  the  pericardium  was  a 
small  amount  of  clear  yellow  fluid,  and  the  lining  was  unchanged.  The  right 
auricle  was  huge,  and  the  moderately  enlarged  ventricular  portion  of  the  heart 
consisted  almost  entirely  of  the  left  ventricle.  The  diameter  of  the  root  of  the 
aorta  was  1.5  cm.,  while  that  of  the  pulmonary  artery  was  0.8  cm.  When  the 
auricles  were  opened  dorsally  the  lumen  of  the  right  was  three  or  four  times  as 
large  as  that  of  the  left.  The  myocardium  of  the  right  auricle  had  a  thickness  of 
3  mm.  as  compared  with  a  thickness  of  1  mm.  on  the  left  side.  The  patent 
foramen  ovale  in  the  upper  portion  of  the  interauricular  septum  was  0.7  cm.  in 
diameter.  In  the  base  of  the  right  auricle  was  a  pitlike  depression  1  mm.  deep, 
about  which  was  a  slight  fibrous  tissue  thickening  of  the  endocardium,  but  there 
was  no  trace  of  a  tricuspid  orifice.  A  short  distance  to  the  left  of  the  depression 
was  a  circular  place  in  the  interauricular  septum  0.7  cm.  in  diameter,  partially 
closed  by  a  coarsely  fenestrated  membrane  the  openings  in  which  varied  from 
1  to  3  mm.  in  diameter.  The  mitral  orifice  admitted  the  tip  of  one  finger.  The 
right  ventricle  was  small  and  was  found  below  the  dilated  right  auricular  appendage 
lying  in  a  plane  parallel  to  the  coronary  sulcus.  The  lumen,  measured  from  the 
attachment  of  the  pulmonic  leaflets  to  the  apex,  was  2.5  cm.  long,  0.7  cm.  wide, 
and  0.3  cm.  deep.  The  lining  was  smooth  and  pale  red.  In  the  septal  wall,  1.5 
cm.  from  the  attachment  of  the  pulmonic  leaflets,  there  was  an  opening  0.3  cm. 
in  diameter  through  which  a  small  probe  could  be  passed  into  the  left  ventricle. 
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The  endocardium  at  the  margin  of  the  opening  was  sHghtly  thickened  with  fibrous 
tissue.  Above  the  opening  the  wall  of  the  right  ventricle  was  smooth,  while 
below  the  myocardium  was  coarsely  trabeculated.  There  were  only  two  leaflets 
of  the  pulmonic  semilunar  valve,  and  these  leaflets  were  unchanged.  The  circum- 
ference of  the  pulmonic  ring  was  1.5  cm.  Nowhere  in  the  ventricle  was  there  a 
vestige  of  the  tricuspid  orifice  or  valve  leaflets.  The  mj'ocardium  of  the  right 
ventricle  was  2  mm.  thick.  The  lining  of  the  left  ventricle  was  smooth  and  light 
red,  and  there  were  no  changes  of  the  leaflets  of  the  mitral  or  aortic  semilunar 
valves.    The  orifices  of  the  coronary  arteries  were  widely  patent  and  there  was  no 


Fig.  1. — The  probe  in  the  right  ventricle  of  the  heart  is  inserted  into  the  defect 
of  the  interventricular  septum. 


abnormality  of  the  origin  or  distribution  of  these  vessels.  The  distance  from  the 
mitral  ring  to  the  apex  of  the  ventricle  was  4  cm.  and  that  from  the  attachmAt 
of  the  leaflets  of  the  aortic  semilunar  valve  to  the  apex  was  4  cm.  The  circum- 
ference of  the  aortic  ring  was  3.5  cm.  and  that  of  the  mitral  ring  5.5  cm.  The 
lining  of  the  left  and  right  auricles  and  auricular  appendages  was  smooth.  A 
probe  passed  into  the  opening  of  the  septal  wall  of  the  right  ventricle  entered  the 
left  ventricle  below  the  aortic  ring  beneath  the  commissure  between  the  right  and 
posterior  aortic  cusps.  There  was  therefore  a  defect  in  the  upper  portion  of  the 
interventricular  septum  about  3  mm.  in  diameter.  The  thickness  of  the  myocar- 
dium of  the  left  ventricle  varied  from  0.7  to  1  cm.  The  ductus  arteriosus  per- 
mitted the  passage  of  a  fine  probe. 
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There  was  bilateral  hypostatic  bronchopneumonia,  but  in  none  of  the  other 
tissues  of  the  chest  and  abdomen  were  there  any  noteworthy  changes.  The 
important  items  in  the  anatomic  diagnosis,  therefore,  were  congenital  atresia  of 
the  tricuspid  valve ;  patent  foramen  ovale ;  persistent  interauricular  and  interven- 
tricular foramina ;  hypoplasia  of  the  right  ventricle  of  the  heart ;  marked  hyper- 
trophy of  the  mjocardium  of  the  right  auricle  and  left  ventricle  of  the  heart: 
bicuspid  pulmonic  semilunar  valve,  and  acute  bilateral  bronchopneumonia. 

The  heart   described   closely   resembled   those  classified  by   Kuhne 
as  simple  or  isolated  atresias  of  the  tricuspid  orifice.    The  characteristic 


Fig.  2. — A  pitlike  depression  in  the  base  of  the  right  auricle  marks  the  site  of 
tile  obliterated  tricuspid  valve;  to  the  left  of  the  depression  are  defects  of  the 
lower  portion  of  the  interauricular  septum. 


observations  in  these  hearts  are  a  patent  foramen  ovale,  an  obliterated 
tricuspid  orifice  and  a  defect  of  the  interventricular  septum.  The  blood 
passes  from  the  right  auricle  througli  the  defects  in  the  interauricular 
septum  to  the  left  auricle,  where  it  mixes  with  the  aerated  blood  from 
the  lungs  and  then  continues  through  the  mitral  valve  into  the  left 
ventricle.  A  part  of  the  blood  is  then  forced  through  the  interventricular 
septal  defect  into  the  right  ventricle  and  pulmonary  artery,  while  the 
remainder  is  em])ticd  into  the  aorta. 
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COMMENT 

The  etiology  of  congenital  atresia  of  the  tricuspid  valve  is  related 
so  intimately  to  the  development  of  the  septums  of  the  heart  that  a  brief 
review  of  their  embryology  is  in  order.  Monckeberg,  basing  his  discus- 
sion of  the  development  of  the  heart  on  an  extensive  study  of  the 
literature  dealing  with  this  subject,  stated  that  the  heart  of  the  human 
embryo  at  the  end  of  the  third  week  has  three  definite  divisions :  the 
sinus  venosus,  the  atrium  and  the  bulboventricular  loop.  The  bilaterally 
dilated  atrium,  which  lies  anterior  to  the  sinus  venosus,  is  continuous 
below  with  the  left  ventricular  descending  limb  of  the  bulboventricular 
loop,  while  the  right  ascending  bulbar  limb  gradually  bends  medianward 
and  then  passes  upward  anterior  to  the  atrium.  The  lateral  outpouch- 
ings  of  the  atrium  extend  anteriorly  and  partially  surround  the  bulbus 
arteriosus.  The  heart  chambers  at  this  stage  of  development  are 
unpaired  and  consist  of  the  lumen  of  the  sinus  venosus.  which  opens 
into  the  right  dilatation  of  the  atrium,  and  the  lumen  of  the  atrium, 
which  in  turn  communicates  through  the  single  atrioventricular  canal 
with  the  chamber  of  the  primitive  ventricle  of  the  heart.  At  the  end 
of  the  third  week  a  vertical  fold  or  septum  primum  grows  downward 
and  forward  into  the  lumen  of  the  atrium  from  the  upj^er  posterior 
wall.  The  free  margin  of  the  fold  is  concave  and  encloses  an  opening, 
the  foramen  primum.  The  anterior  and  posterior  prolongations  of  the 
septum  extend  to  the  middle  of  the  anterior  and  posterior  margins  of 
the  ostium  of  the  atrioventricular  canal.  As  the  septum  approaches 
the  atrioventricular  orifice,  there  appear  thickenings  of  the  endocardium 
in  the  anterior  and  posterior  walls  of  the  canal.  These  endocardial 
cushions  fuse  with  each  other  in  the  midline  when  the  free  margin  of 
the  interatrial  septum  touches  them,  dividing  the  single  atrioventricular 
channel  into  the  right  and  left  atrioventricular  canals.  The  endocardial 
cushions  fuse  with  the  lower  margin  of  the  septum,  obliterating  the 
interatrial  foramen,  but  before  this  fusion  is  complete  a  defect  occurs 
in  the  posterior  upi^er  portion  of  the  septum  primum  and  gradually 
extends  forward.  This  is  the  foramen  ovale.  A  second  sickle-shaped 
septum,  or  septum  secundum,  now  forms  in  the  anterior  wall  of  the 
right  atrium  to  the  right  of  the  septum  primum.  The  ends  of  the  sickle 
extend  posteriorly  and  converge  to  form  a  ring.  The  septum  secundum 
then  fuses  with  the  right  side  of  the  septum  primum.  and  only  that 
portion  of  the  septum  primum  seen  from  the  right  atrium  through  the 
ring  in  the  septum  secundum  remains  uncovered.  The  margins  of  the 
opening  in  the  septum  secundum  are  the  margins  of  the  fossa  ovalis, 
and  the  uncovered  portion  of  the  septum   i)rimum  is  the  valve  of  the 
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foramen  ovale.  The  intei'ventricular  septum  grows  from  the  knee  of 
the  bulboventricular  loop  and  extends  upward  and  anteriorly.  Its  free 
margin  is  concave,  and  the  anterior  prolongation  of  the  septum  extends 
to  the  lower  margin  of  the  bulbus  arteriosus,  while  the  posterior  pro- 
longation extends  to  the  fused  endocardial  cushions  of  the  atrioventric- 
ular canal.  The  foramen  thus  left  between  the  ventricles  is  closed 
relatively  late  in  the  embryologic  development  of  the  heart  by  the  septum 
of  the  bulbus  arteriosus  and  the  intermediate  septum  of  His.  In  the 
second  month  of  fetal  life  two  spiral  endocardial  ridges  arise  in  the 
truncus  and  bulbus  arteriosus,  which  fuse  across  the  midline  from  above 
downward,  dividing  the  truncus  and  bulbus  into  an  aortic  and  a  pulmonic 
]3ortion.  This  septum  grows  toward  the  ventricles  with  its  concave 
margin  directed  downward  and  posteriorly.  Its  anterior  process  fuses 
with  the  anterior  arm  of  the  interventricular  septum,  while  the  posterior 
process  extends  to  the  fused  endocardial  cushions.  As  the  septum 
enlarges,  it  fuses  with  the  intermediate  septum  of  His,  posteriorly  closing 
the  interventricular  foramen.  According  to  His,  the  intermediate 
septum  originates  in  the  spina  vestibuli  which  is  a  connective  tissue 
thickening  in  the  lower  posterior  portion  of  the  right  atrium  that  pro- 
jects into  the  atrioventricular  canal  below  the  margin  of  the  septum 
primum  and  fuses  with  the  endocardial  cushions.  The  spina  vestibuli 
fuses  with  the  free  margin  of  the  posterior  prolongation  of  the  inter- ' 
ventricular  septum,  and  finally  unites  anteriorly  with  the  interbulbar 
septum.  At  the  end  of  the  eighth  week,  the  heart  has  four  separate 
chambers. 

Atresia  of  the  tricuspid  valve  may  follow  inflammation  of  the  endo- 
cardium or  may  result  from  a  true  defect  in  development.  Rauchfuss 
stated  that  at  least  five  cases  of  atresia  that  he  found  reported  in  the 
literature  followed  fetal  endocarditis,  for  there  were  definite  traces 
of  inflammation.  Vierordt  ^  suggested  that  endocarditis  is  more  likely 
to  occur  in  the  congenitally  deformed  than  in  the  normal  heart,  and  that 
in  many  cases  tricuspid  atresias  thought  to  be  of  inflammatory  origin 
are  in  reality  true  congenital  lesions  with  a  superimposed  endocarditis. 

Three  explanations  of  the  cause  of  congenital  tricuspid  atresia  have 
been  advanced.  Rauchfuss  proposed  that  an  overgrowth  and  fusion 
of  the  endocardial  cushions  to  the  right  of  the  interatrial  septum  pro- 
duced an  obliteration  of  the  valve.  Since  this  fusion  takes  place  before 
the  formation  of  valve  leaflets,  the  usual  absence  of  the  vestiges  of  the 
tricuspid  valve  is  explained.     The  i)osition  of  the  obliterated  tricuspid 


8.  Vierordt,  H.:     Primare  Fehler  am  Ostium  venosum  dextrum,  in  Nothnagel, 
Hermann:    Specielle  Pathologic  und  Therapie,  Viena,  1901,  vol.  15,  part  2,  p.  197. 
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orifice  either  cannot  be  determined  or  is  marked  by  a  slight  depression 
in  the  base  of  the  right  auricle.  \"ierordt  suggested  that  the  obliteration 
of  the  right  atrioventricular  orifice  resulted  from  an  unequal  division 
of  the  primitive  atrium  by  a  septum  deviated  too  far  to  the  right.  As 
the  septum  fuses  with  the  endocardial  cushions,  it  seals  over  the  right 
atrioventricular  orifice  and  allows  the  de\elopment  of  only  the  left  atrio- 
ventricular canal.  This  explanation  was  later  supported  by  \\'ieland  and 
Monckeberg.  Kiihne  stated  that  in  early  fetal  life  the  septum  primum 
is  directed  toward  the  right  margin  of  the  single  atrioventricular  orifice, 
but  that,  as  the  atrioventricular  canal  normally  shifts  from  left  to  right, 
the  free  margin  of  the  septum  finally  meets  the  lips  of  the  orifice  squarely 
in  the  middle,  giving  the  impulse  to  fusion  of  the  endocardial  cushions. 
This  results  in  two  equally  large  canals.  When  the  shift  to  the  right 
fails  to  occur  or  is  only  partially  complete,  there  follows  an  atresia  or 
stenosis  of  the  tricuspid  valve. 

The  defects  of  the  lower  portion  of  the  interaiu^icular  septum  in  the 
instance  of  tricuspid  atresia  described  in  this  paper  were  probably  rem- 
nants of  the  foramen  primum.  They  were  found  just  to  the  left  of  the 
endocardial  depression  thought  to  mark  the  site  of  the  obliterated 
tricuspid  valve.  I^Ionckeberg  believed  that  this  anomaly  is  caused  by 
an  unequal  division  of  the  primitive  atrium  by  a  septum  deviated  too 
far  to  the  right.  As  the  lower  margin  of  the  septum  cannot  fuse  com- 
pletely with  the  endocardial  cushions,  a  persistent  foramen  primum 
remains.  The  opening  in  the  upper  portion  of  the  interventricular 
septum  may  also  be  a  true  developmental  defect.  This  is  suggested  by 
the  associated  observations  of  a  bicuspid  pulmonic  semilunar  valve  and 
a  moderate  stenosis  of  the  pulmonary  artery.  Monckeberg  found  that 
defects  of  the  membranous  portion  of  the  interventricular  septiuii  are 
frequently  present  in  hearts  with  a  bicuspid  pulmonic  semilunar  valve. 
An  unequal  division  of  the  bulbus  arteriosus  by  the  interbulbar  septum, 
with  narrowing  of  the  pulmonic  channel,  may  prevent  the  development 
of  the  anlage  of  one  of  the  pulmonic  valve  leaflets.  However,  as  the 
obliteration  of  the  tricuspid  orifice  occurs  somewhere  in  the  fourth  week 
of  embryonic  life  while  the  interventricular  foramen  is  not  closed  until 
the  seventh  or  eighth  week,  it  is  possible  that  the  mechanical  force  of 
the  blood  flowing  from  the  left  to  the  right  ventricles  has  prevented  the 
interbulbar  septum  from  uniting  with  the  interventricular  and  inter- 
mediate scptums. 

The  other  changes  in  the  heart  can  also  be  explained  on  the  basis  of 
the  disturbed  circulation.  Thus,  hypertrophy  of  the  right  auricle  is  due 
to  the  increased  amount  of  work  necessary  to  force  the  blood  through 
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the  foramen  ovale  into  the  left  auricle.  This  current  of  blood  from  the 
right  to  the  left  auricle  also  keeps  the  foramen  ovale  open.  The  left 
ventricle  hypertrophies  because  it  must  supply  not  only  the  systemic 
but  the  pulmonic  circulation,  while  the  right  ventricle  is  merely  an 
atrophic  appendage  of  the  left.  Kiihne  believed  that  a  deviation  of  the 
interventricular  septum  to  the  right  corresponding  to  the  right  deviation 
of  the  interauricular  septum  explained  the  extreme  aplasia  of  the  right 
ventricle.  Huebschmann  thought  that  in  the  hearts  which  he  described 
the  small  right  ventricular  chamber  was  a  conus  pulmonalis  rather  than 
a  true  ventricle. 

SUMMARY 

The  postmortem  examination  of  an  infant  8^  months  of  age  dis- 
closed congenital  atresia  of  the  tricuspid  orifice  of  the  heart  associated 
with  defects  of  the  interauricular  septum,  hypoplasia  of  the  right  ven- 
tricle and  a  subaortic  defect  of  the  interventricular  septum. 

The  most  important  symptom  of  this  lesion  clinically  was  cyanosis, 
increased  by  slight  exertion,  with  an  associated  loud  systolic  murmur  of 
the  heart  heard  over  the  entire  precordium. 

The  developmental  defects  of  the  heart  were  similar  to  those  which 
Kiihne  and  Wieland  described  as  simple  tricuspid  atresias,  of  which 
about  thirteen  cases  have  been  recorded. 

March  10,  1930. 


HISTOLOGIC    CHANGES    IN   THE   DUODENUM    OF    RATS 

EXPOSED    TO    HIGH    ENVIRONISIENTAL 

TEMPERATURES  * 

W.    C.    HUEPER 

In  experiments  with  rats  which  I  conducted  several  years  ago  to  determine 
the  effect  of  high  environmental  temperatures  on  the  pn  of  the  duodenal  content 
and  the  type  of  the  duodenal  bacterial  flora  I  observed  some  interesting  changes 
in  the  histologic  preparations  of  the  duodenums  of  these  rats,  which  were  kept 
in  cages  at  from  40  to  41  C.  The  examination  of  the  pn  of  the  duodenal  con- 
tent revealed  a  distinct  increase  above  the  normal  level  determined  by  examinations 
of  control  animals.  Moreover  there  was  marked  increase  in  the  number  of  bac- 
teria above  the  normal  number  present  and  an  ascendence  of  the  colonic  bacterial 
flora  into  the  duodenum.  The  results  of  these  original  and  fundamental  experi- 
ments were  later  confirmed  on  dogs  by  Arnold  in  his  subsequent  and  more 
elaborate  studies  originating  from  the  same  laboratory. 

As  the  histologic  phase  of  this  problem  has  not  found  consideration  in  the 
work  of  this  author  and  my  own  observations  have  remained  thus  far  unpub- 
lished, I  wish  to  supplement  from  a  histologic  point  of  view  the  bacteriologic 
observations  reported  in  the  literature  on  this  subject. 


From   tlu'    I  )ei);irtment  of    Pathology,  Loyola   I'nivcrsity. 
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The  duodenums  of  the  rats  killed  were  removed  in  toto  and  placed  in  Zenker's 
solution.  After  proper  technical  preparation,  serial  sections  were  made.  The 
microscopic  examination  of  the  sections  showed  the  cylindric  epithelium  defective 
in  places,  especially  at  the  crests  of  the  folds.  Occasionally  small  superficial 
ulcers  were  observed,  restricted  in  their  extent  to  the  mucosa  and  covered  by  a 
fibrinopurulent  exudate.  The  mucosa  and  submucosa  contained  always  a  more  or 
less  dense  lymphocytic  and  leukocytic  infiltration.     The  tissues  were  hyperemic. 

The  histologic  changes  in  the  duodenum  described  are  interpreted  as  evidence 
of  the  efifect  of  the  marked  disturbance  of  the  process  of  duodenal  self-sterilization 
and  possibly  may  be  due  to  an  increased  permeability  of  the  duodenal  mucosa  to 
bacteria  and  their  toxins.  The  action  of  the  neutral  or  alkaline  content  on  the 
duodenal  epithelium  may  represent  a  contributory  factor  in  the  causation  of  these 
changes. 

March  10,  1930. 


LIPOID     NEPHROSIS  * 
PHILIP     F.     SHAPIRO 

Three  cases  of  lipoid  nephrosis  were  described.  One  had  proceeded  to  neph- 
rotic contraction  and  another  was  combined  with  amyloidosis.  The  pathogenesis 
of  lipoid  nephrosis  was  traced,  and  histologic  criteria  for  it  were  defined.  The 
confusion  between  nephrosis,  nephrotic  component  and  amyloidosis  was  discussed. 
The  Congo  red  test  was  described  as  an  aid  in  clinical  differentiation  of  these 
conditions. 

*  From  the  Pathological  Laboratory,  Cook  County  Hospital,  Chicago. 

March  10,  1930. 


THE     INHIBITION     OF     DIPHTHERIA     AND     TETANUS 
TOXINS     BY     CYSTEINE  * 

ARTHUR     LOCKE 

.VXD 

E.     R.     MAIN 

The  addition  of  cysteine  to  cultures  of  the  diphtheria  and  the  tetanus  bacillus 
is  followed  by  increase  in  the  rate  of  growth  and  decrease  in  the  rate  of  toxin 
production.  Cultures  that  ordinarily  produce  600  and  3,000  minimal  lethal  doses, 
respectively,  may  produce,  in  the  presence  of  0.8  per  cent  cysteine,  less  than  SO 
and  100  minimal  lethal  doses,  respectively.  The  action  of  the  cysteine  appears 
to  be  directed  toward  the  removal  from  the  culture  medium  of  an  essential 
metallic  ion.  Evidence  is  presented  that  this  ion  may  be  Cu**.  The  copper  and 
iron  contents  of  a  highly  concentrated  preparation  of  diphtheria  toxin  are 
described,  together  with  those  of  typical  aerobic  and  anaerobic  bacteria.  The 
suggestion  is  made  that  the  bacterial  neurotoxins  may  owe  their  poisonous 
character  to  contents  of  copper-carrying  respiratory  substance,  well  adapted  to 
further  the  peculiarly  aerobic  or  anaerobic  respiratory  processes  of  the  bacterial 
cells  in  which  they  have  their  origin,  but  intolerable  to  the  cells  of  the  more 
highly  organized,  less  aerobic  or  anaerobic  tissues  into  which  they  may  diffuse. 

April  14,  1930. 


*  From  the  Henry  Baird  Favilj  Laboratory.  St.  Luke's  Hospital.  Chicago. 
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LYMPHAXGIOMA     OF     THE     ILEUM* 

GEORGE     MILLES 

The  rare  occurrence  of  the  so-called  lymphangiomas  or  chylangiomas  of  the 
intestine  has  been  emphasized  by  all  authors  who  have  considered  the  subject. 
These  lesions,  usually  found  incidentally  in  postmortem  examinations,  have  been 
discussed  by  Henke  and  Lubarsch.  They  are  described  as  single  or  multiple, 
discrete,  pea-sized,  polypoid  excrescences  in  the  mucosa  of  the  upper  half  of  the 
intestine,  occurring  in  elderly  subjects.  There  are  reports  of  cystic  lymphangiomas 
that  have  necessitated  surgical  intervention.  Such  lesions  have  occurred  in  j-oung 
persons.  Reports  of  occurrence  in  the  bowel  have  been  made  bj^  Naumann, 
Michaelson  and  Reinecke ;  in  the  mesentery,  by  Rayster  and  by  Abadie  and 
Arguad,  and  in  the  omentum,  by  Graussman  and  Jaffe  and  Fischer. 

Xaumann.  in  the  analysis  of  his  account  mentioned  that,  except  for  the  rare 
observation  of  the  type  described  by  Henke  and  Lubarsch,  his  was  the  first  cystic 
lymphangioma  seen  in  twelve  j-ears  at  the  St.  George  Hospital,  Leipsic.  The 
patient,  23  years  old,  had  pain  in  the  region  of  the  left  kidney,  increased  by 
lying  supine.  Obstipation  and  later  symptoms  resembling  salpingitis  were  noted. 
There  was  a  tumor  the  size  of  a  pigeon's  egg  in  the  left  fornix.  Later,  this 
tumor  proved  to  be  a  cyst  arising  from  the  ileum  and  adjoining  mesentery.  The 
involved  loop  of  intestine  and  mesentery  were  resected.  The  cyst  was  filled  with 
a  chylous  fluid  containing  cholesterol  and  fats.  Microscopically,  the  tissues  were 
identical  with  those  described  in  my  report,  except  for  the  cyst  that  had  pene- 
trated the  muscularis. 

These  tissues  were  found  incidentally  during  the  postmortem  examination  of 
a  white  railroad  clerk  aged  30  who  died  from  extensive  fibrocaseous  pulmonary 
tuberculosis.  Meckel's  diverticulum,  distinct  from  the  tumor  under  discussion, 
also  was  found.  A  segment  of  the  middle  third  of  the  ileum  extending  6  cm.  in 
the  axis  of  the  intestine  was  marked  off  from  the  remainder  of  the  bowel  by  its 
darker  and  more  transparent  appearance.  Scattered  in  it  beneath  the  peritoneal 
surface  were  irregular  white  regions  as  large  as  2  mm.  in  diameter  and  resembling 
flecks  of  cottage  cheese.  The  involved  portion  on  the  lumen  surface  was  raised 
above  the  normal  mucosa  and  consisted  of  closely  arranged,  soft,  sessible, 
polypoid  structures  5  to  10  mm.  in  diameter.  They  were  light  gray-yellow  with 
occasional  darker  yellow  places  at  the  summit  of  some  of  the  excrescences. 
Scattered  in  these  tissues  were  milky  white  flecks  like  those  on  the  peritoneal 
surface. 

The  polypoid  growths  had  little  normal  bowel  mucosa.  The  villi,  mucosa  and 
submucosa  were  chiefly  spaces  as  large  as  1  mm.  in  diameter.  Nowhere  was  the 
muscularis  involved.  The  spaces  were  lined  by  flat  endothelial  cells  in  a  single 
layer.  In  the  lumina  were  macrophages  filled  with  fat  droplets,  and  surrounding 
these  cells  or  occurring  alone  was  a  homogeneous  lipoid  material.  The  stroma 
was  chiefly  loose  fibrous  tissue,  with  few  cells  and  some  disarranged  smooth 
muscle  fibers,  the  remnants  of  the  muscularis  mucosa. 

In  the  classification  of  this  lesion  I  am  uncertain  whether  it  is  lymphangioma 
or  lymphangiectasis.  Henke  and  Lubarsch,  in  discussing  the  senile  variety, 
preferred  to  consider  them  lymphangiectasias  rather  than  true  tumors.  Histo- 
logically, they  are  like  those  described  in  the  report  by  Naumann  and  the  one 
that  I  have  described.  Naumann,  from  the  evidence  of  progressive  growth, 
preferred  to  consider  the  lesion  true  lymphangioma.  The  diffuse  growth  with 
some  evidence  of  increase  in  size  of  the  lesion  that  I  have  described  support 
Naumann's  contention  that  these  are  tumors. 

April   14,   1930. 


*  From  the  Department  of  Bacteriology  and  Patliology.  I'nivcrsity  of  Illinois. 
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COAL     PIGMEXTATIOX     OF     THE     LIVER 
WITH     CIRRHOSIS  * 

S.     H.     ROBERTSON 

The  liver  to  be  described  was  removed  by  Dr.  Apfelbach  from  the  body  of  a 
coal  miner,  aged  35,  who  died  at  the  Presbyterian  Hospital,  Chicago,  from  an 
abscess  of  the  mediastinum  communicating  with  the  thoracic  portion  of  the 
aorta  and  the  esophagus.  The  lungs  and  the  tracheobronchial  lymph  glands 
contained  much  coal  pigment. 

The  liver  weighed  1,230  Gm.  and  was  firm,  and  the  capsule  was  everywhere 
smooth,  shinj'  and  transparent.  The  liver  lobules  seen  through  the  capsule  were 
irregular  in  size  and  shape,  from  gray-white  to  gray-red-brown  and  surrounded 
by  light  gray-black  regions.  These  darker  regions  were  associated  with  about 
one  half  of  the  lobules.  The  liver  cut  with  slightly  increased  resistance,  and  the 
surfaces  made  by  cutting  were  moist  and  glassy  and  did  not  bulge.  The  lobules 
were  distinct,  depressed  and  irregular  in  size  and  shape,  3  to  6  mm.  in  diameter 
and  nearly  uniformh-  surrounded  by  light  gray-black  regions  in  minute  white- 
gray  backgrounds.  The  central  veins  were  distended,  and  the  adjacent  liver  cells 
were  a  darker  red-purple  than  those  more  peripheral. 

The  black  pigment  in  sections  of  the  liver  remained  unchanged  when  the 
tissues  were  placed  in  concentrated  sulphuric  acid,  in  boiling  glacial  acetic  acid, 
hydrochloric  acid,  nitric  acid,  ammonium  sulphide  and  concentrated  potassium 
hydroxide. 

Microscopically  some  of  the  black  pigment  was  in  small  deposits  between 
unchanged  liver  cells  and  the  capillary  walls,  and  a  little  was  contained  in  the 
Kupfifer  cells.  The  usual  distribution  of  the  pigment  was  within  bands  and 
nodules  of  fibrous  tissue.  These  fibrous  regions  were  sharply  circumscribed 
and  never  completely  surrounded  a  lobule.  Thej'  were  chiefly  in  the  interlobular 
tissues,  but  occurred  also  around  central  veins  and  at  any  place  in  a  lobule.  The 
pigment  and  fibrous  regions  varied  in  size ;  many  were  no  longer  than  six  or 
seven  liver  cells.  The  shape  of  the  fibrous  patches  varied,  but  there  was  a 
general  tendency  to  assume  a  long,  narrow  shape  following  the  course  of  the 
interlobular  vessels  or  rows  of  liver  cells.  These  same  regions  were  composed 
of  dense  hyaline  fibrous  tissue  with  few  cells ;  the  cells  were  chiefly  elongated 
connective  tissue  cells  closely  applied  to  the  fibers,  and  many  of  them  contained 
black  pigment.  Fibrous  tissue  did  not  occur,  except  in  association  with  the 
deposits  of  pigment. 

In  about  one  fourth  of  the  lobules,  the  central  veins  were  dilated,  and  there 
were  indistinct  liver  cells  surrounding  the  veins. 

This  pigmentation  of  the  liver  was  associated  with  a  mild  interlobular 
cirrhosis.     The  chemical  tests  indicated  that  the  pigment  was  coal  pigment. 

William  H.  Welch  (Bull.  Johns  Hopkins  Hosp.  1:32,  1891),  described  a  similar 
liver.  He  stated  that  the  character  of  the  fibrous  regions  and  the  relationship 
between  them  and  the  coal  pigment  were  the  unusual  features  of  the  tissues. 

Alburger  {Proc.  Path.  Sac.  Philadelphia,  1905)  described  the  liver  of  a 
woman  who  died  from  pulmonary  tuberculosis,  in  which  there  was  coal  pig- 
mentation but  only  a  slight  increase  of  the  interlobular  connective  tissue. 


*  l-Vom  the  Xorman  Bridge  Pathologic  Lal)oratory,  Rusli  Medical  College. 
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Small  amounts  of  coal  pigment  in  the  liver  are  not  rare.  Welch  stated  that 
such  deposits  were  reported  by  Arnold,  Soyka,  Weigert  and  others.  Weigert 
demonstrated  that  adhesions  and  destructive  inflammations  may  favor  the  passage 
of  this  pigment  from  the  lymph  glands  directly  into  adjacent  blood  vessels  and 
probably  similar  alterations  in  the  lungs  do  the  same. 

Arnold  mentioned  the  frequent  association  of  emphysema  of  the  lungs  and 
coal  pigment  in  the  spleen,  liver  and  elsewhere. 

DISCUSSIO.V 

E.  R.  Long:  Were  deposits  of  pigment  found  in  the  spleen  and  mesenteric 
lymph  nodes?  Deposits  in  the  spleen  would  suggest  dissemination  by  the  blood 
stream,  whereas  deposits  in  the  mesenteric  lymph  nodes  could  indicate  absorption 
of  pigment  from  the  bowel. 

S.  H.  Robertson  :  There  were  large  deposits  of  pigment  in  the  spleen,  but 
none  in  the  mesenteric  h'mph  nodes. 

-March   14,   1930. 


MULTIPLE    TUMORS    OF    THE    BRAIX    L\    A    CASE    OF 
SYRINGOMYELLA     AXD     SYRINGOBULBIA* 

F.    D.    GUNN 

A  case  of  syringomyelia  with  syringobulbia  was  presented.  Besides  cysts  lined 
with  endothelial-like  cells,  multiple  tumor  formations  were  found.  Adjacent  to 
the  cysts,  a  dense  glia  meshwork  with  scant)^  astrocytes  prevailed.  This  was 
gradually  replaced  by  glioma  formations  composed  of  different  types  of  spongio- 
blasts, astrocytes  and  astroblasts.  Furthermore,  papilloma-like  protrusions  of  the 
wall  of  the  inferior  part  of  the  fourth  ventricle  were  found,  and  a  proliferation  of 
ependymal  cells  with  invasion  of  the  nervous  tissues.  Finally,  multiple  neurinomas 
were  found  at  the  nerve  roots  arising  from  the  medulla  oblongata. 

DISCUSSION 

A.  Knapp:  Syringomyelia  occurs  in  geographic  foci  among  the  working  class, 
more  often  in  men  than  women.  The  cord  changes  may  be  caused  by  distention 
of  the  canal  (hydromyelia),  traumatic  hemorrhage  (hematomyelia)  and  growth  of 
the  glia  (neoplastic).  Were  there  sensory  disturbances  in  Dr.  Gunn's  patient,  a 
thoracic  kyphosis  or  disturbances  in  swallowing?  The  changes  of  cord  and  brain 
with  syringomyelia  sometimes  are  inconspicuous  in  the  unfixed  tissues  and  are 
demonstrated  only  by  microscopic  examinations. 

F.  D.  GuNN :  The  clinical  record  gives  no  details  of  sensory  disturbances 
or  postural  peculiarities. 

P.  C.  Bucy:  Syringomyelia  is  associated  with  tumors  and  hyperplasia  of  the 
ependyma.  A  considerable  part  of  Dr.  Gunn's  tumor  seems  to  consist  of  ependymal 
cells.  The  origin  of  the  endothelial  lining  of  the  cysts  is  difficult  to  explain. 
There  are  wide  variations  in  the  cells  of  tumors  of  the  brain,  and  sometimes  such 
differences  make  the  classification  of  a  certain  tumor  difficult.  There  is  never  a 
pure  cell  tumor,  but  invariably  a  mi.xture,  although  a  certain  type  of  cell  may 
predominate. 

March  4,  19.^). 


I'roni   the   Departinriit   of   Pathology,   Xortlnvestcni    University. 


319 

STANDARDIZATION  OF  CHOLESTEROLIZED  ALCOHOLIC 
BEEF  HEART  ANTIGEN  FOR  USE  IN  COMPLEMENT- 
FIXATION    PROCEDURES    EMPLOYING    WARM 
PRELIMINARY     INCUBATION  * 

B.    S.    LEVINE 

Only  fresh  beef  heart  freshly  ground  and  rapidly  dried  should  be  used  in  the 
preparation  of  antigen  extracts.  The  cholesterol  content  of  the  antigenic  dose 
should  always  be  the  same  for  any  particular  complement-fixation  procedure. 
The  antigenic  titer  for  any  particular  complement-fixation  method  should  be  of  a 
fixed  value.  An  antigen  used  in  any  particular  modification  of  a  complement- 
fixation  method  is  to  be  regarded  with  reasonable  assurrance  as  of  the  same 
standard  as  the  one  in  prior  use  only  after  it  has  yielded  100  positive  and  100 
negative  concordant  results.  It  is  evident  that  standardization  of  antigens  can  be 
done  satisfactorily  only  in  laboratories  testing  a  large  number  of  serums  routinely. 
*  From  the  Pathological  Laboratory,  Edward  B.  Hines,  Jr.,  Hospital,  Chicago. 

^larch  14,   1930. 


AN    ELECTRICAL    DEVICE    FOR    GRINDING    TISSUE 
UNDER     ASEPTIC       CONDITIONS 

H.     O.     MARYAX 

There  are  various  devices  for  grinding  tissue  under  sterile  conditions :  (1) 
the  mortar,  pestle  and  sand ;  (2)  Latipie's  hand  tissue-grinder ;  (3)  Hirschfelder, 
Rosenow  and  Nickel's  tissue-crushers,  and  (4)  Rosenow's  sterile  air  chamber 
containing  a  mortar,  pestle,  sand  and  small  meat-grinder.  Dr.  Marj'an  found  that 
by  these  methods  there  were  unavoidable  sources  of  contamination  through 
handling  and  the  great  difficulty  of  finely  crushing  the  fibrous  tissues.  There- 
fore, a  mortar  driven  tissue-grinder  was  devised,  enclosed  in  a  vertical  tubular 
brass  air  chamber.  The  details  of  construction  may  be  obtained  from  E.  V. 
Muller  &  Company,  Chicago. 

*  From  the  Department  of  Obstetics,  University  of  Illinois,  Chicago. 

March  14,   1930. 


INTRACRANIAL    NEOPLASMS    IN    LOWER    ANIMALS* 

MAUD     SLYE 
HARRIET     F.    HOLMES 

AND 

H.     GIDEON    WELLS 

A  review  of  the  literature  indicates  that  intracranial  tumors  arc  rarely  observed 
in  lower  animals  of  any  species.  Especially  noteworthy  is  the  fact  that  but  one 
seemingly  conclusive  report  of  a  cerebral  glioma  in  an  animal  could  be  found.  In 
11,188  brains  of  mice  of  the  She  stock,  only  three  primary  intracranial  neoplasms 
were   found,   namely,   an   endothelioma   of   a   cerebral    peduncle ;    a    papillomatous 


From  the  Department  of  Pathology  of  the  University  of  Chicago. 
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growth  in  the  ependyma  of  the  lateral  ventricle,  and  an  infiltrating  adenoma  of 
the  hypophysis.  Although  about  half  the  mice  examined  suffered  from  some  sort 
of  malignant  tumor,  in  no  case  was  an  intracranial  metastasis  found,  although  in 
two  cases  of  osteosarcoma,  metastases  were  found  in  the  skull.  A  case  of  adenoma 
in  the  hj'pophj-sis  of  a  parrakeet  {Agatoniis  pullaria)  is  also  described. 
Mav   12,  1930. 


MALIGNANT   ^IIXED  TU.MOR  OF  THE  THYROID  GLAND 
WITH     SKELETAL     :^IUSCLE     FIBERS* 

EDWIX     F.     HIRSCH 

Spindle  cells  with  the  cross-striations  of  skeletal  muscle  fibers  in  malignant 
mixed  tumors  of  the  thyroid  gland  seem  not  to  have  been  reported.  A  primary 
malignant  tumor  of  the  thyroid  producing  metastases  into  many  tissues  of  the 
neck,  trunk  and  bones  occurred  in  a  young  man,  aged  21,  and  in  all  of  the  growths 
there  were  mixtures  of  three  varieties  of  cells,  namely ;  small  undifferentiated 
cells,  large  spindle  cells  with  cross-striations  of  skeletal  muscle  fibers,  and  huge 
fused-cell  aggregates   suggesting  abortive  thyroid  gland  acini. 

The  complete  report  will  be  published  in  the  Journal  of  Cancer  Research. 

DISCUSSION 

H.  G.  Wells  :  In  the  metastases  of  these  malignant  mixed  tumors  there  is 
often  a  separation  of  the  two  germ  layer  components. 

May  12,  1930. 

*  From  the  Henry  I'.aird  Favill  Laboratory.  St.  Luke's  Hospital,.  Chicago. 


MULTIPLE     PULMONARY     ABSCESSES     SIMULATING 

TUBERCULOSIS     CAUSED     BY     FRIEDL.XNDER 

BACILLUS  * 

H.    C.    SWEANY 
ASYA     STADNICHENKO 

AND 

KARL     J.     HFXRICHSFX 

The  clinical  course,  pathologic  and  bacteriologic  observations  in  a  fatal  Fried- 
lander  bacillus  infection  were  described.  The  micro-organism  differed  from  the 
usual  type  in  that  it  grew  as  well  or  better  anaerobically  than  aerobically,  poorly 
on  ix)tato  medium,  fermented  dextrose  with  acid  and  gas,  and  produced  coagulation. 

The  process  was  subacute  or  chronic  bronchopneumonia  with  progressive  necrosis 
and  abscess  formation  with  a  varied  type  of  cell  reaction  from  lymphocytes, 
monocytes  and  plasma  cells  to  polymorphonuclear   leukocytes. 

The  clinical  aspects  and  roentgen  appearances  closely  simulated  chronic  pulmo- 
nary tuberculosis,  differing  only  in  the  general  appearance  of  the  patient  and  in 
the  irregular  type  of  temperature. 

May  12,  1930. 

*  From  the  City  of  Chicago  Municipal  Tuberculosis  Sanitarium. 
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CYSTADEXOMA     OF     THE     GALLBLADDER 

RALPH     A.     KORDEXAT 

Cystadenomas  of  the  gallbladder  are  usually  found  in  women,  of  the  average 
age  of  40  years,  complaining  of  symptoms  of  cholecystitis  and  cholelithiasis.  The 
tumors  are  rare,  usually  occurring  in  the  fiuidus  of  the  gallbladder.  They  are  small 
(1.5  cm.  in  diameter  in  the  instance  here  reported).  They  appear  grossly  as  a 
rounded,  oval  elevation  of  a  limited  area  of  the  fundus.  Microscopically,  there 
are  glandular  acini  lined  with  adult  type  of  columnar  epithelium  without  degenera- 
tive changes  or  evidence  of  reversion  to  the  embryonic  type.  The  etiology  of 
these  tumors  is  not  clear. 

DISCUSSION 

E.  F.  HiRSCH :  These  tissues  are  probably  inflammatory  hyperplasias  and 
not  true  tumors. 

Mav  12,  1930. 
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THE     PATHOGENESIS     OF     CARDIAC     PAIX  * 
JOSEPH    A.    CAPPS 

I  have  chosen  this  subject  for  consideration  because  it  is  of  vital  interest  to 
both  pathologists  and  internists.  Cardiac  pain,  with  its  characteristic  quality,  its 
location  over  the  region  of  the  heart  and  its  extension  to  distant  parts,  is  familiar 
to  every  physician.  But  the  origin  of  this  pain  and  the  factors  initiating  its 
mechanism  have  taxed  the   ingenuity  of  the  pathologists  and  physiologists   alike. 

The  approach  to  this  problem  may  be  made  conveniently  by  discussing  first,  the 
pathologic  evidence;  second,  the  clinical  manifestations;  and  finally,  the  physiologic 
theories  that  w^ill  most  adequately  explain  the  facts  observed  by  the  pathologist 
and  the  clinician. 

Pathologic  Anatomy. — The  necropsy  observations  on  persons  who  have  suffered 
from  cardiac  pain,  whether  they  died  of  heart  disease  or  of  some  other  disease, 
bring  the  lesions  of  certain  structures  into  focus  as  probably  related  to  the  patient's 
complaint,  viz.,  lesions  in  the  aorta  especially  in  the  vicinitj'  of  the  aortic  valve, 
in  the  arteries  of  the  heart  and  in  the  myocardium. 

Frequently  degenerative  changes  are  present  about  the  aortic  valve  with  thicken- 
ing or  atheromatous  patches,  and  these  changes  may  so  impinge  on  the  orifice 
of  the  coronary  arteries  as  to  impede  the  filling  of  these  vessels.  In  manj'  cases 
sclerosis  of  the  coronary  arteries  is  discovered,  sometimes  diffuse,  but  often 
localized  in  portions  of  the  main  arteries  or  in  the  small  branches.  These  localized 
areas  of  degeneration  may  be  fibrous  or  they  may  be  calcifications  that  narrow 
the  lumen.  In  a  smaller  group  actual  occlusion  of  the  coronary  arteries  occurs 
with  infarction  of  the  muscles  of  the  heart.  The  infarcted  region,  if  small,  may 
heal  and  is  recognized  by  fibrous  changes  in  the  wall,  or,  if  larger,  may  lead  to 
aneurysmal  thinning  or  even  rupture  of  the  myocardium.  Although  narrowing 
of  the  arteries  is  the  usual  condition,  there  are  instances  of  dilated  vessels,  at 
times  localized  and  leading  to  aneurysm  of  the  artery  itself,  which  may  perforate 
into  the  pericardial  sac. 

From  the  pathologic  point  of  view,  then,  it  seems  that  degenerative  changes 
in  the  aorta  near  the  ring  and  in  the  coronary  arteries,  with  resulting  interference 
with  the  blood  supply  of  the  muscle  of  the  heart,  offer  a  basis  for  the  clinical 
symptoms  of  pain. 

Unfortunately  for  this  hypothesis  a  considerable  number  of  necropsies  exhibit 
similar  damage  to  the  aorta  and  coronary  arteries  even  with  extensive  infarcts, 
without  a  history  of  pain.  Furthermore,  a  smaller  group  of  patients  who  have 
experienced  definite  severe  cardiac  pain  may  have  little  or  no  vascular  damage  post 
mortem. 

The  pathologist,  therefore,  must  look  on  these  lesions  as  significant  in  the 
interpretation  of  pain,  but  not  as  a  full  and  final  explanation. 

*  President's  address,  read  before  the  Chicago   Pathological   .Societv,  Oct.   13, 
1930. 
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CltJiical  Observations. — It  is  noteworthy  that  in  most  forms  of  so-called  "heart 
disease"  pain  is  absent.  Valvular  endocarditis,  arrhythmias,  decompensation  with 
dilatation  and  hypertrophy  are  often  associated  with  dyspnea,  but  not  with  pain. 
The  reaction  of  pain  seems  quite  uniformly  to  be  associated  with  disturbances  of 
the  vascular  supply  to  the  muscle  of  the  heart.  Thus  one  sees  cardiac  pain  in 
young,  healthy  persons,  during  strenouous  exercise.  In  older  persons  with  signs 
of  heart  trouble,  pain  is  induced  by  effort  or  excitement  or  by  excessive  smoking, 
i.  e.,  factors  which  greatly  increase  the  normal  demand  of  the  muscles  of  the  heart 
for  blood.  It  is  inferred  that  pain  occurs  only  when  this  urgent  demand  cannot 
be  met  by  a  corresponding  increase  in  the  flow  of  blood  to  the  tissues  of  the 
heart.  The  second  wind  of  the  athlete  and  the  dilating  effect  of  nitrite  in  the 
cardiopath  are  interpreted  as  a  fulfilment  of  this  demand  by  the  delivery  of  a 
greater  volume  of  blood. 

Hence  it  is  that  all  the  theories  of  cardiac  pain  implicate  the  vascular  system 
of  the  heart.  The  principal  theories  of  the  origin  of  cardiac  pain  are :  Nothnagel's 
(Ztschr.  j.  klin.  med.  19:209,  1891)  conception  of  pain  arising  in  the  arteries 
themselves;  Allbutt's  (Diseases  of  the  Arteries,  Including  Angina  Pectoris,  New 
York,  The  Alacmillan  Company,  1915)  idea  of  the  aortic  ring  as  the  region 
which  provokes  pain,  the  condition  of  tension  playing  the  important  role,  and 
Alackenzie's  (Angina  Pectoris,  London,  Oxford  University  Press,  1923)  hypothesis 
of  the  muscles  of  the  heart  as  the  starting  point  of  pain.  He  believes  that  the 
contraction  of  an  anemic  muscle  is  sufficient  to  explain  the  pain  symptom.  Alost 
modern  writers  subscribe  to  this  belief,  although  the  word  anoxemia  is  preferred 
to  anemia. 

Without  further  discussion  at  the  moment,  it  may  be  said  that  the  belief 
in  the  coronary  arteries  themselves  as  the  actual  seat  of  pain  has  been  losing 
ground. 

The  aortic  hypothesis  predicates  a  rise  in  blood  pressure  with  stretching  of 
the  diseased  wall  of  the  aorta.  Death  may  ensue  from  vagal  stimulation.  But 
aortic  disease  is  not  always  present,  and  there  is  reason  to  think  that  death 
occurs  in  angina  pectoris  from  ventricular  fibrillation,  rather  than  from  vagal 
standstill. 

Keefer  and  Resnik  (Arch.  Int.  Med.  41:769,  1928)  consider  that  angina 
pectoris  has  but  one  cause  —  "anoxemia  of  the  myocardium"  —  which  they  think 
is  the  one  constant  in  the  varying  conditions  associated  with  the  disease,  such  as 
coronary  narrowing,  aortic  regurgitation  and  pernicious  anemia. 

Physiologic  Considerations. — The  heart  is  supplied  by  sympathetic  and  vagus 
nerve  fibers,  the  former  certainly  being  capable  tlirough  afferent  impulses  of 
provoking  pain  in  the  spinal  nerves,  the  latter  probably  so.  It  may  well  be 
that  the  heart  gives  rise  also  to  an  intrinsic,  or  in  the  sense  of  Ross,  a  protopathic, 
pain  localized  in  the  region  of  the  heart  (substernal).  This  is  the  most  constant 
of  all  cardiac  pains.  Similarly,  the  stomach  has  its  protopathic  epigastric  pain, 
as  well  as  its  pains  referred  to  distant  parts. 

Now,  like  all  the  hollow  viscera,  the  muscle  of  the  heart  is  insensitive  to  pain 
from  ordinary  stimuli,  such  as  scratching,  cutting  and  cauterizing.  I  have  found 
this  to  be  true  of  the  epicardium,  and  Sutton  and  King  (Proc.  Soc.  E.rper.  Biol. 
&  Med.  25:842,  1929)  could  tear  the  myocardium  and  pericardium  of  dogs  with- 
out causing  pain.  But  like  other  hollow  viscera,  tlic  heart  may  respond  with  pain 
to  the  adequate  stimulus.  Spasmodic  contraction  and  at  times  distention  are  the 
adequate  stimuli  in  other  hollow  organs,  e.  g.,  pyloric  spasm,  biliary  colic,   etc. 

Can  cardiac  pain  be  explained  on  tiie  theory  of  distention  or  cramping  of  the 
muscles?  Swelling  of  the  muscles  might  set  up  pain,  but  localized  edema  or 
engorgement  docs  not  result  from  sudden  occlusion  of  an  artery;  the  first  effect 
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is  anemia.  Acute  dilatation  of  the  chambers  of  the  heart,  as  is  known  from 
fluoroscopic  observation,  does  not  take  place  in  attacks  of  angina. 

One  can  be  equally  sure  that  during  an  attack  of  cardiac  pain  the  heart  as 
a  whole  does  not  go  into  spasmodic  contraction.  Careful  studies  of  the  beats 
of  the  heart  bj'  electrocardiographic  tracings  and  b}-  direct  roentgen  observations 
show  no  such  tendency.  Sudden  death  comes  not  by  spasm  but  by  ventricular 
fibrillation. 

Spasm  or  cramping  of  the  anoxemic  portion  of  the  muscle  of  the  heart,  i.  e., 
localized  spasms,  is  not  so  readily  excluded.  However,  it  may  be  stated  that  no 
direct  evidence  supporting  this  view  has  been  offered.  A  pain  analogous  to 
cardiac  pain,  with  anoxemia  of  the  muscles,  can  be  seen  in  the  intermittent  claudica- 
tion of  the  legs,  in  which  a  similar  background  of  arteriosclerosis  or  arterial  spasm 
is  present.  This  pain  is  induced  by  effort  just  as  is  that  in  the  heart.  The  pain 
is  apparently  not  accompanied  by  muscular  cramp,  or  at  least  there  is  no  obvious 
knotting  of  the  muscles.  A  localized  cramp  in  the  muscle  of  the  heart  w-ould 
certainly  disturb  the  rhji;hm  profoundly.  As  stated,  a  patient  may  go  through 
a   severe  attack  of   angina  with  no   marked   alteration   of   the   electrocardiogram. 

One  is  justified,  I  believe,  in  excluding  acute  distention  or  spasmodic  contrac- 
tion of  the  muscle  of  the  heart,  either  as  a  whole  or  localized,  as  determining 
factors  in  the  production  of  cardiac  pain. 

This  brings  one  to  the  only  tenable  hypothesis  based  on  the  myogenic  origin 
of  cardiac  pain,  viz.,  that  the  pain  is  provoked  in  the  anoxemic  muscle  during 
contracture.  In  the  heart  the  contractures  are  rhythmic  and  continuous.  If  the 
occlusion  of  a  coronary  artery  is  complete,  as  in  thrombosis,  the  pain  is  con- 
tinuously excited.  If  the  occlusion  is  partial,  pain  comes  on  only  when  exercise 
renders  the  muscle  highly  anoxemic. 

However,  this  theory  is  not  altogether  satisfactory.  Why  is  it  that  in  a  con- 
siderable group  of  cases  of  partial  coronary  occlusion  with  dyspnea,  cyanosis  and 
other  signs  of  anoxemia  there  is  no  pain?  Why  is  it  that  even  extensive  infarcts 
take  place  with  aneurysm  and  rupture  of  the  wall  without  pain?  In  these  cases 
there  are  certainly  the  two  factors  of  muscular  contracture  and  anoxemia.  Is  it 
possible  that  certain  parts  of  the  wall  of  the  heart  are  silent  areas  with  reference 
to  pain  response?  Why  is  it  that  the  onset  of  fibrillation  or  decompensation  in 
cases  of  angina  tends  to  lessen  or  eliminate  the  pain?  Do  these  complications, 
which  bring  further  damage  to  the  heart,  lessen  the  anoxemia?  One  would  infer 
that  anoxemia  would  be  increased. 

It  seems  that  Xothnagel's  idea  of  pain  originating  in  the  arteries  themselves 
during  constriction  deserves  further  investigation.  Arteries  are  hollow  organs 
and  may  react  to  pain  as  other  hollow  organs.  A  stone  in  the  ureter  excites 
pain  not  from  distention,  but  only  during  spasmodic  contraction  of  the  muscular 
tube  in  its  effort  to  propel  the  stone  onward.  Between  attacks  of  coMc,  though 
the  stone  still  distends  the  duct,  the  pain  ceases.  Likewise,  there  are  the  bearing 
down  pains  of  the  uterus  with  severe  contraction  and  absence  of  pains  with 
relaxation,  although  distention   continues. 

Attempts  have  been  made  to  produce  anginal  pain  in  animals  and  to  determine 
the  mechanism  of  pain.  Singer  (Wicn.  Arch.  f.  iuii.  Med.  14:113,  1927)  found  that 
coronary  arteries,  when  stripped  of  their  adventitial  covering,  were  insensitive  to 
clamping,  pricking  and  mechanical  and  electric  stimulation.  Ligation  of  the  stripped 
coronary  artery,  causing  anoxemia,  did  not  produce  pain  response.  The  coronary 
arteries,  however,  left  intact  in  their  adventitial  coats,  were  highly  sensitive  to 
mechanical   and  chemical   stimulation. 

On  the  other  hand,  Pearcy,  Priest  and  Allen  (Tr.  A.  Am.  Physicians  42:243, 
1927)  reported  signs  of  severe  pain  in  forty  of  fifty  experimental  dogs  after 
occlusion  of  the  coronary  arteries  by  clamping  or  ligature. 
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Sutton  and  King  demonstrated  that  ligature  of  the  coronaries  usually  gave 
evidence  of  pain,  while  tying  of  muscle  and  pericardium  only  did  not  induce 
pain.  Their  experiments  might  give  support  to  the  vascular  as  opposed  to  the 
myogenic  origin  of  the  pain. 

Further  study  should  be  pursued  to  determine  these  points.  Is  arterial  con- 
striction or  spasm  a  constant  accompaniment  of  cardiac  pain?  Does  the  absence  of 
pain  after  ligature  of  the  stripped  arteries  signify  the  absence  of  coronary  spasm? 
Is  there  severe  arterial  spasm  with  most  cases  of  infarct  with  correspondingly 
severe  pain,  and  in  other  cases  of  occlusion  is  there  little  or  no  spasm  and  con- 
sequently little  or  no  pain?  Does  the  subsidence  of  pain  a  few  days  after  infarct 
indicate  simply  the  disappearance  of  vasoconstriction?  These  questions,  I  believe, 
can  be  answered  by  well  directed  experiments. 

October  13,  1930 


ADDISON'S     DISEASE     WITH     SELECTIVE     DESTRUC- 
TION    OF     THE     SUPRARENAL     CORTEX 

("suprarenal    cortex    atrophy")* 

H.     GIDEON    WELLS,     M.D. 

Most  cases  of  Addison's  disease  are  associated  with  nearly  complete 
destruction  of  the  suprarenal  glands,  usually  by  tuberculosis,  rarely  by 
secondary  neoplasms  and  amyloidosis.  In  such  cases,  no  information 
is  offered  as  to  what  part  of  the  clinical  picttire  depends  on  loss  of 
cortical  function  and  what  part  depends  on  destrtiction  of  the  medtiUa. 
More  instructive  are  the  relatively  infrequent  cases  in  which  there  is 
found  a  selective  destruction  of  the  cortical  elements  alone.  This 
condition,  often  inadequately  called  "atrophy"  of  the  suprarenal  glands, 
is  apparently  responsible  for  about  one  tenth  of  the  cases  of  Addison's 
disease.  Thus,  among  twenty-eight  cases  observed  in  the  Mayo  Clinic 
and  reported  by  Barker  ^  twenty-five  presented  bilateral  tuberculosis 
and  three  "advanced  bilateral  atroi)hy."  Harbitz  -  stated  that  among 
twenty-two  cases  of  Addison's  disease  examined  by  him,  twenty  showed 
tuberctilosis  and  two  atrophy  of  the  suprarenal  glands.  Brenner  ^ 
collected  the  records  of  sixty-eight  cases  of  .Vddison's  disease,  in  thir- 
teen, or  19  per  cent,  of  which  "atrophy"  of  the  suprarenal  glands  was 


*  From  the  Department  of  Pathology,   University  of  Chicago,  and  the  Otho 
S.  A.  Sprague  Memorial  Institute. 

1.  Barker,    N.    W. :     The    Pathologic    .Anatomy    in    Twenty-Eight    Cases    of 
Addison's  Disease,  Arch.  Path.  8:  432,  1929. 

2.  Harbitz:    Norsk  Mag.  f.  laegcvidcnsk.  87:371.  1026. 

3.  Brenner:     Quart.  J.  Med.  22:121,  1928. 
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responsible.  But  many  series  of  cases  of  Addison's  disease  have  been 
reported  that  inckided  no  example  of  this  atrophic  condition,  so  that  the 
estimate  of  10  per  cent  is  probably  not  far  from  the  actual  proportion. 

My  own  experience  is  peculiar  and  difficult  to  explain.  Until  a 
few  years  ago,  I  had  seen  only  two  cases  of  Addison's  disease  unasso- 
ciated  with  tuberculosis  of  the  suprarenal  glands ;  one  of  these  was  a 
case  with  severe  amyloid  infiltration  of  the  suprarenals;  the  other  was 
one  in  which  both  suprarenals  were  destroyed  by  metastatic  melano- 
niatous  deposits  and  in  which  it  was  difficult  to  determine  whether  the 
clinical  picture  observed  was  Addison's  disease  or  merely  neoplastic 
melanosis.  In  this  period,  according  to  my  records  and  my  memory, 
there  were  approximately  twelve  cases  of  Addison's  disease.  Of  the 
last  nine  cases  of  the  disease  examined  in  this  laboratory,  no  less  than 
six  have  been  of  the  atrophic  type,  the  other  three  being  associated  with 
suprarenal  tuberculosis. 

The  literature  of  the  subject  was  so  recently  and  so  well  reviewed 
by  Brenner  that  it  is  unnecessar\-  to  do  more  than  discuss  his  presenta- 
tion, in  which  are  analyzed  forty-two  of  the  more  recentl}-  reported 
cases  of  the  type  under  consideration.  He  found  that  they  could  be 
divided  into  four  groups.  In  the  first  group,  including  eighteen  cases, 
there  was  marked  destruction  of  the  cortex  with  a  relatively  intact 
medulla.  In  these  the  greater  part  of  the  cortex  was  destroyed,  and 
"that  which  remained  consisted  of  islands  of  very  large  cells  undergoing 
destruction."  associated  with  varying  degrees  of  fibrosis  and  round  cell 
infiltration.  A  second  group  of  eight  cases  also  exhibited  a  practically 
normal  medulla  with  entire  absence  of  the  cortex.  In  the  third  group, 
of  eight  cases,  there  was  much  damage  to  both  medulla  and  cortex  with 
considerable  round  cell  infiltration  and  varying  degrees  of  fibrosis,  some- 
times with  hypertrophy  of  the  remaining  cortical  cells.  In  the  fourth 
group,  also  of  eight  cases,  one  or  both  suprarenal  glands  were  missing  or 
were  replaced  by  a  mass  of  fat  or  fibrous  tissue,  with  marked  damage  in 
whatever  surviving  suprarenal  tissue  was  found.  It  is  to  be  noted  that  in 
no  case  did  Addison's  disease  depend  on  destruction  of  the  medulla  with 
the  cortex  left  approximately  intact,  and  no  such  case  has  been  con- 
vincingly described,  as  far  as  I  can  learn.* 

4.  I  agree  with  Brenner  that  the  case  reported  by  Bannwart  (Frankfurt. 
Ztschr.  f.  Path.  26:307,  1922)  as  Addison's  disease  from  bilateral  destruction  of 
the  suprarenal  medulla  by  metastatic  tumors  with  intact  cortex  is  far  from  con- 
vincingly diagnosed  as  Addison's  disease.  Malignant  tumors  of  the  abdominal 
cavity  may  produce  cutaneous  pigmentation  without  any  involvement  of  the 
suprarenal  glands. 
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The  occurrence  of  a  condition  in  which  the  cortex  of  the  suprarenal 
gland  is  selectively  damaged,  leaving  an  abundance  of  medullary  tissue, 
furnishes  a  valuable  natural  experiment  demonstrating  the  vital  impor- 
tance of  the  cortex  and  proving  beyond  doubt  that  clinically  recogni/,- 
able  Addison's  disease  appears  whenever  the  cortex  is  destroyed,  often 
despite  the  preservation  of  the  medulla  in  a  condition  in  which,  as  far 
as  morphologic  evidence  permits  one  to  judge,  it  should  be  able  to 
function  adequately.  These  natural  experiments  on  the  suprarenal 
gland  offer  an  unequaled  opportunity  for  securing  information  on  the 
functions  of  both  cortex  and  medulla  in  man,  and  as  such  experiments 
are  comparatively  rare,  each  should  be  considered  as  carefully  as  pos- 
sible. Therefore  I  present  such  pertinent  information  as  I  have  been 
able  to  collect  concerning  the  five  cases  that  have  come  under  my  obser- 
vation. 

REPORT     OF     CASES 

The  first  case  of  this  series  occurred  in  the  practice  of  Dr.  Albert  H. 
Baugher,  to  whom  I  am  indebted  both  for  the  clinical  study  of  the 
case  and  for  the  opportunity  to  secure  an  examination  of  the  body  at 
the  Illinois  Central  Hospital,  where  the  death  of  the  patient  occurred. 
Dr.  Baugher's  clinical  report  is  as  follows : 

Case  1.- — An  unmarried  white  woman,  aged  28,  entered  the  hospital  on  June 
3,  1923,  with  severe  abdominal  pain,  nausea,  vomiting,  a  temperature  of  100  F., 
a  pulse  rate  of  98,  marked  bronzed  pigmentation  of  the  skin  and  apparent  cardiac 
insufficiency.  The  pigmentation  was  especially  pronounced  on  the  face,  fore- 
arms, backs  of  the  hands,  axillae,  sides  of  the  hips,  knees,  outer  surfaces  of  the 
legs,  shoulders  and  buttocks.  There  was  also  slight  pigmentation  of  the  mucous 
membrane  of  the  roof  of  the  mouth.  The  patient  was  extremely  restless  in  bed 
and  had  alternate  fits  of  laughing  and  crying.  The  cardiac  insufficiency  was  not 
observed  at  first,  but  was  soon  noticed.  The  blood  pressure  was  110  systolic  until 
the  day  of  death.  Repeated  urinalyses  showed  pale  straw-colored  urine  with  a 
low  specific  gravity  (1.007),  positive  acetone  and  diacctic  acid,  and  no  albumin 
or  sugar.  The  abdomen  was  flat,  with  apparently  no  surgical  condition  present. 
The  condition  persisted  in  gradually  increasing  severity,  and  palliative  treatment 
did  not  amend  it  to  any  degree.  A  tentative  diagnosis  of  acute  suprarenal  insuffi- 
ciency secondary  to  hemorrhage,  necrosis  or  tuberculosis  was  made.  Epinephrine 
hydrochloride  was  given  intramuscularly,  10  minims  (0.6  cc")  every  three  hours, 
together  with  dextrose  and  solution  of  sodium  bicarbonate  twice  daily  by  rectum. 
An  extract  of  fresh  suprarenal  gland  in  salt  solution  was  given  intravenously  si.K 
hours  before  death,  with  considerable  improvement  in  the  blood  pressure.  On 
June  5,  forty-eight  hours  after  admission  to  the  hospital,  tiic  patient  died  from 
progressively  increasing  cardiac  insufficiency. 

Past  History. — In  1919,  the  patient  had  influenza  and  an  attack  of  appendicitis. 
She  recovered   from   the   latter  witliout  oi)cration.  and  liad   SL'vcral   attacks  later, 
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but  they  were  much  less  severe.  In  1922,  she  had  her  tonsils  removed  but  noticed 
no  change  in  health.  On  April  20,  1923,  she  again  sought  medical  aid  on  account 
of  general  lassitude,  dysmenorrhea,  menorrhagia  and  anoxemia.  Beginning  si.x 
months  prior  to  this  date,  she  gradually  lost  vigor,  feeling  greatly  exhausted  at 
the  end  of  the  day,  but  lost  no  time  from  work.  During  the  two  weeks  previous 
to  admission  to  the  hospital  she  had  what  she  termed  an  "epidemic  cold."  (These 
■'colds"  were  prevalent  at  this  date.)  Her  tongue  was  thickly  furred;  the  tem- 
perature, blood  pressure  and  pulse  rate  were  normal.  The  hemoglobin  was  80. 
The  color  of  the  skin  was  that  of  marked  anemia,  but  pigmentation  as  an  index 
of  disease  was  not  observed  at  this  time,  although  she  stated  that  it  was  necessary 
for  her  to  use  cosmetics  so  that  her  skin  would  appear  normal.  On  May  1,  the 
patient  entered  the  hospital  complaining  of  severe  abdominal  pain  at  McBurney's 
point,  with  nausea  and  vomiting.  She  was  poorly  nourished ;  the  temperature 
was  100  F.,  the  pulse  rate  110,  and  the  respiration  rate  24.  Severe  symptoms  had 
begun  at  3  p.  m.  on  the  previous  day.  Immediate  operation  revealed  an  acute 
gangrenous  condition  of  the  appendix,  which  was  distended  with  foul  pus.  A 
plastic  exudate  was  found  about  the  appendix,  and  its  mucosa  was  hemorrhagic 
and  necrotic.  The  patient's  pulse  rate  while  she  was  in  the  hospital  recovering 
from  the  appendectomy  remained  for  the  most  part  between  90  and  100,  but 
before  the  time  of  discharge  it  became  stabilized  at  about  80.  Aside  from  the 
pulse  rate,  nothing  unusual  was  noticed  in  regard  to  the  recovery  of  the  patient, 
and  she  was  discharged  on  May  16.  At  this  time  the  blood  pressure  was  110 
systolic  and  85  diastolic. 

Family  History.- — The  patient's  father,  mother,  one  brother  and  two  sisters 
were  healthy,  except  that  one  sister  had  an  extremely  toxic  goiter,  with  marked 
mental  and  nervous  disturbances,  and  was  considerably  improved  by  a  bilateral 
superior  polar  ligation  and  by  a  later  subtotal  resection. 

Necropsy. — The  body  was  examined  by  Dr.  E.  R.  Long.  Unfortunately,  the 
opening  of  the  body  was  limited  to  a  small  abdominal  incision,  and  there  were 
other  restrictions  that  prevented  a  complete  examination.  The  general  nourish- 
ment was  fair,  and  there  were  no  external  abnormalities  beyond  the  scar  of  a 
recent  appendectomy  and  a  brownish  pigmentation,  most  marked  on  the  face, 
forearms,  backs  of  the  hands,  axillae,  sides  of  the  hips  and  knees  and  outer 
surfaces  of  the  lower  extremities,  shoulders  and  buttocks.  There  was  but  slight 
pigmentation  of  the  oral  mucosa. 

The  abdominal  viscera  were  normal,  except  for  the  absence  of  the  appendix 
and  the  presence  of  a  few  small  cysts  in  the  ovaries.  Only  the  suprarenal  glands 
showed  marked  changes.  They  were  greatly  and  equally  reduced  in  size,  each 
weighing  1.1  Gm.  They  were  dark,  and  the  cortex  could  not  be  distinguished, 
except  for  a  few  small  nodules  of  the  color  of  cortical  substance,  each  about  1 
mm.  in  diameter.  The  right  suprarenal  gland  measured  44  mm.  long,  8  mm.  wide 
and  from   1  to  2  mm.  thick.     The  left  was  of  about  the  same  size. 

Microscopically,  the  abdominal  organs  showed  no  marked  changes.  Unfor- 
tunately, it  was  not  possible  to  obtain  the  thyroid  gland  or  the  thymus.  The 
intestinal  lymphoid  follicles  showed  no  marked  hyperplasia.  The  suprarenal 
glands  were  both  greatly  reduced  in  size  because  of  an  extreme  loss  of  cortical 
substance    (tig.    1).     The   cortex    contained    only   a    few   groups   and   columns   of 


330 


cortical  cells,  and  these  had  an  unusually  homogeneous  cytoplasm  without  the 
usual  granular  or  vacuolar  appearance.  The  nuclei  were  mostly  small  and  deep- 
staining.  Some  of  the  cells  were  extremelj'  large,  as  if  hypertrophied.  Consid- 
erable areas  of  the  cortex  showed  no  cortical  cells,  their  place  being  taken  mostly 
by  dilated  capillaries.     There  was  a  slight  diffuse  infiltration  of  the  cortex  with 


I'^ig.  1. —  .S(.-krti\(  lurnisis  dt  thi'  suprari'iial  Cdrtfx  with  preservation  of  tlie 
medulla  (case  1).  The  medulla,  seen  about  a  central  vein,  sliows  no  noticeable 
change  from  normal.  The  cortex  is  completely  disorganized.  It  is  indicated  only 
by  the  dark  outer  zone,  which  cxliibits  no  recognizable  cortical  structures,  tlieir 
place  being  taken  by  dilated  blood  spaces  giving  tlie  dark  color  ;  X  ('(^■ 


round  cells,  but  little  evidence  of  fibrosis.  The  loss  of  cortical  material  seemed 
to  be  chielly  through  selective  necrosis  of  the  cortical  cells  with  alisorption  rather 
tiian  tbrougii  any  severe  inflammatory  process.     In  places,  traces  of  tlie  necrotic 
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cells  still  remained,  but  generally  they  had  been  replaced  by  dilated  capillaries 
and  round  cells.  Seldom  were  polymorphonuclears  found.  The  large  number 
of  lymphocytes  present  in  the  cortex  were  not  so  arranged  as  to  suggest  a  syphi- 
litic process,  and  there  was  no  formation  of  scar  tissue.  The  medulla  was 
approximately  as  thick  as  normal  and  showed  little  change,  except  that  it 
exhibited  several  round  cell  accumulations.  Chromaffin  material  was  scanty. 
The  large  blood  vessels  and  the  capsule  showed  no  changes.  The  lesions  gave 
no  suggestion  of  tuberculosis,  either  old  or  recent.  Sections  from  both  supra- 
renals  showed  similar  pictures. 

Apparently,  some  agent  had  led  to  a  specific,  selective  injury  of  the  cortical 
epithelium.  The  process  seemed  to  be  recent,  not  all  the  necrotic  material 
having  been  removed  nor  all  the  cortex  destroyed,  and  little  or  no  evidence  of 
regenerative  proliferation  being  present.  The  destruction  of  the  cortical  paren- 
chyma cells,  with  absorption  of  the  necrotic  material  and  its  replacement  by 
dilatation  of  the  preexisting  capillaries,  resembled  in  all  essentials  the  changes 
seen  early  in  toxic  necrosis  of  the  liver  (miscalled  "acute  yellow  atrophy''),  and 
the  later  stages  of  the  two  processes,  as  seen  in  the  following  five  cases,  are  also 
of  the  same  character. 

Case  2. — A  woman  of  62,  a  music  teacher,  whose  father  was  still  living  at  94, 
but  several  members  of  whose  family  had  died  of  tuberculosis,  had  never  been 
strong,  but  had  had  no  serious  illness.  About  fifteen  years  before,  she  had 
night  sweats  for  a  period,  leading  to  a  suspicion  of  tuberculosis.  She  rested  for 
a  year,  with  apparently  complete  recovery  and  no  recurrence  of  this  symptom. 
About  two  years  before  death,  she  began  to  lose  vigor,  felt  tired  and  noticed  that 
her  skin  was  slightly  yellowish  brown.  One  year  before,  she  had  an  intestinal 
disturbance,  with  diarrhea,  diagnosed  as  "intestinal  flu,"  which  kept  her  in  bed 
two  or  three  weeks.  Six  months  later,  she  had  an  acute  infection  of  the  upper 
part  of  the  respiratory  tract,  which  kept  her  in  bed  for  several  weeks.  Following 
this,  there  was  a  gradual  loss  of  weight.  Again  three  months  later,  she  caught 
cold,  and  this  time  vomiting  was  a  conspicuous  feature,  and  for  several  weeks 
before  death  was  of  daily  occurrence. 

On  examination,  three  weeks  before  death,  she  exhibited  marked  asthenia, 
acetone  breath  and  a  generalized  brownish  pigmentation  of  the  skin,  especially  on 
the  flanks  and  around  the  external  genitalia,  wath  many  dark  spots  scattered  over 
the  face  and  body.  The  maximum  blood  pressure  was  90  systolic  and  70  diastolic 
in  the  left  arm,  and  75  systolic  and  60  diastolic  or  lower  in  the  right  arm,  where 
it  sometimes  could  not  be  obtained.  The  basal  metabolism  was  — 29.6  per  cent. 
The  urine  contained  albumin,  many  casts  and  much  acetone.  Sugar  tolerance  was 
increased.  Acute  cystitis  and  the  terminal  rise  in  temperature  developed.  Whole 
suprarenal  gland  and  an  extract  of  suprarenal  cortex  were  given,  without 
improvement,  except  a  rise   in  the  basal  metabolism  to  — 8  and  — 16. 

Necropsy. — Necropsy,  performed  sixteen  hours  after  death,  revealed  conditions 
indicated  by  the  anatomic  diagnosis  as  follows  :  Addison's  disease,  with  extreme 
atrophy  of  the  suprarenal  glands ;  slight  pigmentation  of  the  skin  and  gums ; 
aortitis,  with  a  slight  aneurysmal  dilatation  of  the  ascending  aorta  and  atheroma 
in   the  descending   aorta;   bicuspid  aortic   valves,   with   slight   diffuse  endocarditis 
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fibrosa ;  fatty  infiltration  of  the  wall  of  tlie  right  ventricle  ;  anomalous  origin  of 
the  left  carotid  from  the  innominate  artery ;  brown  atrophy  of  the  myocardium ; 
slight  chronic  glomerulonephritis ;  slight  hyperplasia  of  the  lymph  follicles  of  the 
colon ;  healed  calcified  tuberculosis  of  the  right  bronchial  lymph  nodes ;  bilateral 
focal  adhesive  pleuritis ;  early  acute  seropurulent  pericarditis ;  small  parovarian 
cyst :  anomalous  left  suprarenal  and  renal  veins ;  slight  hypostatic  pulmonary 
congestion  and  edema;  lymphoid  infiltration  of  the  thyroid;  atrophic  liver  and 
spleen,   and   acute   esophagitis. 


i'ig.  2. — in  this  cross-section  of  the  suprarenal  gland  intact  medullary  tissue  is 
seen  about  a  central  vein  (case  2).  There  is  no  cortical  tissue,  the  fibrous  capsule 
on  each  side  lying  in  direct  contact  with  the  medullary  substance.  Slight  lymphoid 
infiltration  of  the  medullary  tissue  is  to  be  seen;  X  85. 


The  chief  observations  of   interest  were  the   following: 

The  body  was  slender,  but  not  emaciated.  Tiiere  was  a  distinct  brownish- 
purple  pigmentation  of  the  gums,  but  not  of  the  classic  Addisonian  type.  There 
was  a  pigmented  light  brown  area  in  the  skin  of  tlie  upper  part  of  the  abdomen 
in  an  area  about  5  cm.  in  diameter.  On  the  sides  of  the  arms,  medial  thighs  and 
cheeks  were  small  areas  of  brown  pigmentation  resembling  freckles.     There  were 
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a  few  scattered  patches  or  freckles  over  the  arms  and  wrists  and  a  few  over  the 
back.  The  superficial  lymph  nodes  were  not  enlarged.  The  thymus  had  been 
replaced  by  adipose  tissue,  with  no  visible  remains  of  thymic  tissue.  The  thyroid 
gland  was  slightly  enlarged  and  firm  and  seemed  to  have  little  colloid.  It  was 
slightly  nodular   and  apparently  hyperplastic,   weighing  60   Gm. 

The  left  suprarenal  gland  was  very  small,  weighing  about  4  Gm.  and  measur- 
ing 50  mm.  in  length,  15  mm.  in  width  and  from  2  to  5  mm.  in  thickness.  It 
was  deep  brownish  red.  There  were  no  adhesions  or  indurations.  The  right 
suprarenal  was  even  smaller,  weighing  2  Gm.  and  being  reduced  to  a  thin  mem- 
brane 27  mm.  long,  15  mm.  wide  and  less  than  1  mm.  thick. 

^licroscopically,  the  right  suprarenal  showed  many  portions  in  which  all  the 
glandular  elements  had  disappeared,  only  the  collapsed  fibrous  capsule  remaining, 
with  the  sides  in  intimate  apposition,  except  for  blood  spaces  and  a  few  small 
round  cells.  But  in  considerable  areas  the  medulla  remained,  either  normal  or 
infiltrated  with  lymphoid  cells  and  in  contact  on  each  side  with  the  capsule 
(fig.  2).  There  was  some  increase  in  mature  fibrous  tissue  about  the  central 
vein,  which  otherwise  was  normal.  There  were  also  small  islands  of  cortical 
epithelium,  which  was  far  from  normal  in  appearance.  The  normal  parallel 
arrangement  of  the  cells,  with  the  diflferent  zones,  was  entirely  lost.  The  cortical 
cells  were  in  strands  or  rows  of  irregular  size,  contour  and  direction.  Often  the 
cells  were  of  remarkably  large  size,  with  granular  or  vacuolated  cytoplasm ; 
again  the  cells  were  small,  with  compact  cytoplasm,  resembling  liver  cells.  They 
contained  a  slight  amount  of  yellowish  pigment,  not  present  in  the  medulla.  The 
nuclei  also  varied  greatly  in  size  and  intensity  of  staining,  some  being  very  large. 
Between  these  cortical  islets  were  varying  numbers  of  Ij'mphoid  and  connective 
tissue  cells  and  a  delicate  fibrous  stroma. 

The  left  suprarenal  diflfered  from  the  right  in  having  no  loss  of  medulla  and 
more  of  the  atypical  cortical  epithelium  remaining  (fig.  3).  In  its  bizarre  struc- 
ture, this  epithelium  recalled  the  appearance  of  regenerating  liver  tissue  after 
acute  toxic  necrosis,  and  undoubtedly  represents  a  process  of  regeneration  or 
compensatory  hypertrophy  of  the  surviving  cortical  cells. ^  The  suprarenals  in 
this  case  showed  more  increase  in  fibrous  tissue  and  less  lymphoid  infiltration 
than  did  those  in  the  other  four  cases. 

The  thyroid  gland  presented  a  most  remarkable  degree  of  lymphoid  infiltra- 
tion, some  sections  being  scarcely  recognizable  as  thyroid  gland  tissue  (fig.  4). 
At  least  two  thirds  of  the  tissue  was  composed  of  lymphoid  elements,  forming 
well  defined  lymph  follicles  with  germinal  centers  which  often  exhibited  marked 
karyorrhexis.  The  remaining  acini  were  small  and  seldom  contained  colloid.  It 
is  significant  that  in  this  case,  which  e.xhibited  a  maximum  degree  of  lymphoid 
infiltration  of  the  thyroid  gland,  there  was  nothing  elsewhere  resembling  status 
lymphaticus.  The  lymph  nodes  were  not  hyperplastic,  and  there  was  almost  no 
lymphoid  tissue  in  the  thymic  area.     Also,  the  suprarenals  showed  less  lymphoid 


5.  The  extreme  deviation  from  normal  that  such  regenerating  cortex  cells 
may  exhibit  is  indicated  in  the  article  by  Steinbiss  (Virchow  Arch.  f.  path.  Anat. 
262:286.  1926),  which  describes  what  seems  to  be  an  extreme  case  of  this  type 
under  the  title  of  "Ueber  eine  eigenartige  Degeneration  der  Xebennieren  bei 
Addisonscher  Krankheit." 
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infiltration  than  in  any  of  the  other  cases.  Apparently,  the  lymphoid  infiltration 
of  the  thyroid  and  suprarenal  glands  of  this  type  of  Addison's  disease  cannot  be 
looked  on  as  merely  a  part  of  a  general  status  lymphaticus. 

Case  3. — A  chauffeur,  aged  21,  was  extremely  ill  with  nausea  and  vomiting 
and  profoundly  prostrated,  when  first  seen  by  his  physician.  Dr.  Chester  Guy,  on 


Fig.  3. — RegLMn;rali\c  hypci  pl.iM.i  ul  l)CI^i^tiug  Cortical  epithelium,  seen  to 
greater  or  less  degree  in  all  the  cases  of  this  series  (from  case  2).  Two  types  of 
proliferating  cortex  cells  are  seen:  one  extremely  large,  often  with  hyperchromatic 
nuclei;  the  other  much  smaller  than  normal,  seen  here  adjacent  to  the  group  of 
large  cells.    There  is  also  diffuse  infiltration  with  small  round  cells;  X  150. 


Jan.   29,    1929.     He    stated    that    he   Iiad    been    troubled    witli    attacks    of    vertigo, 
nausea   and   vomiting    for  two  years.     Tliis   condition   had    boon    mncli    worse    for 
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the  last   two  months,   during  which   he  had  lost  20  pounds    (9   Kg.)    in  weight, 
with  increasing  severity  of  the  other  symptoms. 

His  previous  history  included  no  other  illnesses,  except  influenza.  The  father 
was  a  chronic  alcoholic ;  the  mother  had  had  cerebral  thrombosis  at  the  age  of 
40,  and  had  chronic  arthritis ;  one  sister  was  living  and  well,  but  another  sister 
was  of  the  asthenic,  visceroptotic,  hypotensive  type ;  a  brother  died  at  the  age 
of  18  from  "rheumatism."  Nothing  could  be  learned  as  to  habits  or  past  episodes 
that  threw  any  light  on  the  existing  condition. 


Fig.  4. — Invasion  of  the  thyroid  gland  by  lymphoid  tissue  as  seen  in  the  cases 
of  this  series  (case  2).  In  the  field  covered  by  the  photograph,  only  occasional 
atrophic  thyroid  acini  can  be  detected  in  a  solid  mass  of  lymphoid  tissue.  The 
lymphoid  tissue  presents  well  developed  germinal  follicles,  so  that  the  picture 
bears  no  resemblance  to  thyroid  tissue ;  X  85. 


When  examined,  the  patient  complained  of  being  cold,  and  his  temperature 
was  subnormal.  The  blood  pressure  could  not  be  recorded  because  of  the  circu- 
latory weakness.  Physical  and  laboratory  examination  revealed  little  beyond  a 
slightly  brownish  tinge  of  the  skin  without  localized  pigmentation  in  either  the 
skin  or  the  oral  mucous  membrane,  a  marked  dcliydratidu.  and  albumin  and  casts 
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in  the  urine.  A  clinical  diagnosis  of  Addison's  disease  was  made.  Death  occurred 
the  next  day,  January  30,  without  further  developments. 

Necropsy. — The  postmortem  examination  by  Dr.  E.  R.  Long  revealed  the 
abnormalities  indicated  in  the  anatomic  diagnosis,  which  was  as  follows :  profound 
atrophy  of  the  suprarenal  glands  and  moderate  diffuse  pigmentation  of  the  skin 
(Addison's  disease)  ;  moderate  hyperplasia  of  all  abdominal  lymph  nodes  and  the 
lymphoid  follicles  of  the  ilevmi ;  lymphoid  infiltration  of  the  thyroid  gland;  com- 
plete atrophy  of  the  thymus  ;  small  scattered  scars  in  the  lungs,  and  hypostatic 
congestion  of  the  lungs. 

The  skin  was  generalh'  slightly  brown,  most  markedly  so  over  the  abdomen 
and  the  inner  aspect  of  the  thighs,  but  there  were  no  areas  of  marked  pigmenta- 
tion. There  was  no  evidence  of  active  tuberculosis.  The  thyroid  gland  was  not 
enlarged  and  showed  no  macroscopically  visible  alterations. 

No  definite  thymus  tissue  could  be  recognized  in  the  adipose  tissue  of  the 
anterior  mediastinum,  even  microscopically.  Apparently  replacing  the  lymphoid 
elements  were  islands  of  vascular  adipose  tissue  of  embryonal  type  with  moruloid 
fat  cells. 

The  lymph  nodes  in  general  were  not  noticeably  enlarged,  although  the 
malpighian  bodies  in  the  spleen  and  the  solitary  follicles  of  the  ileum  were  more 
prominent  than  usual,  with  but  slight  enlargement  of  Peyer's  patches  and  none 
in  the  lymph  follicles  of  the  colon.  All  other  organs  seemed  normal,  except  the 
suprarenal  glands. 

The  left  suprarenal  was  so  extremely  small  that  it  could  hardly  be  recognized. 
It  lay  above  the  kidney  and  weighed  probably  not  over  1  Gm.  The  cortex  of 
this  suprarenal  could  not  be  distinguished.  The  right  suprarenal  was  similar  to 
the  left,  but  smaller,  weighing  from  about  0.5  to  1  Gm.  The  cortex  and  medulla 
could  not  be  distinguished.  The  two  organs  lay  in  dark  adipose  tissue.  There 
were  no  scars  or  other  evidences  of  inflammation  in  tlie  neighborhood. 

Microscopicall}^  in  the  numerous  sections  examined  it  was  found  that  the  cells 
of  the  cortex  had  completely  disappeared.  In  some  places,  the  blood  vessels  of 
the  cortex  remained  and  between  them  were  a  few  cells,  apparently  endothelial 
and  connective  tissue  cells  and  lymphocytes,  in  many  places  large  accumulations 
of  lymphoid  cells  having  replaced  the  original  cortical  epithelium.  There  was  no 
evidence  of  tuberculosis  or  acute  inflammatory  changes,  nor  of  old  or  recent 
hemorrhage.  The  vessels  were  not  thrombosed  or  sclerotic.  There  was  little  if 
any  increase  in  fibrous  tissue,  the  original  stroma  remaining  unaltered.  The 
suprarenals  were  almost  exactly  alike.  In  most  of  the  sections,  little  remained 
even  of  medulla,  the  normal-appearing  fibrous  capsule  having  collapsed  so  that 
both  sides  were  in  apposition  for  some  distance  and  elsewhere  were  separated  only 
by  blood  spaces  and  small  round  cells  with  no  trace  of  glandular  elements  (fig.  5). 
Some  complete  transverse  sections  of  the  suprarenal  showed  only  small  areas  of 
medullary  tissue,  generally  heavily  infiltrated  with  lymphoid  cells.  Frequently, 
the  lymphoid  accumulations  were  large  and  formed  masses  a  millimeter  in  diame- 
ter, without  any  evidence  of  a  formation  of  germinal  centers.  In  other  sections, 
large  areas  of  the  medulla  were  well  preserved  and  seemed  normal,  except  for 
absence  of  recognizable  chromaffin  substance.  .\s  nearly  as  can  be  estimated, 
less  than  one  fourtl    of  the  original  mcdullarv  tissue  remained. 
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The  only  cortical  cells  found  were  in  a  small  accessory  suprarenal,  about  2 
mm.  in  diameter,  which  consisted  chiefly  of  lymphoid  cells,  an  island  of  medullary 
tissue  and  a  few  small  groups  of  cortical  cells  separated  by  stroma  elements. 
These  cells  did  not  show  the  regenerative  hypertrophy  often  seen  in  cases  of 
this  type. 


Fig.  5. — Complete  disappearance  of  both  cortex  and  medulla,  the  opposite  layers 
of  the  fibrous  capsule  of  the  gland  being  here  separated  by  a  narrow  zone  of  small 
round  cells,  with  a  few  endothelial  and  connective  tissue  cells  (case  3).  In  other 
parts  of  this  gland,  islands  of  medullary  tissue  remain,  but  no  cortex  cells; 
X  150. 


The  thyroid  gland  showed  replacement  of  about  25  per  cent  of  its  substance 
by  lymphoid  tissue,  which  existed  chiefly  in  the  form  of  well  defined  follicles  with 
conspicuous  germinal  centers  that  sometimes  exhibited  karyorrhexis.  Some  diffuse 
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lymphoid  infiltration  was  also  shown,  and  in  some  lobules  diffuse  increase  in  the 
interstitial  connective  tissue.  Some  lobules  appeared  nearly  normal,  but  most  of 
them  exhibited  lymphoid  infiltration.  In  these  lobules,  the  acini  were  small  and 
poor  in,  or  devoid  of,  colloid. 

The  lymph  nodes  showed  a  marked  increase  in  lymphoid  cells  with  obscuration 
of  the  architecture.  The  germinal  centers  were  not  conspicuous.  The  nodes 
showed  a  markedly  nodular  surface  of  mulberry  type.  The  lymph  vessels  in  and 
about  the  capsule  were  often  packed  with  lymphocytes.  As  stated  previously,  not 
a  trace  of  the  lymphoid  tissue  of  the  thymus  body  remained;  the  thymus  was 
completely  replaced  by   fat. 

Case  4. — The  course  of  the  disease  in  case  4  was  studied  with  unusual  tlior- 
oughness,  as  the  patient,  a  woman,  aged  51  at  the  time  of  her  death,  was  under 
observation  for  more  than  four  years,  and  being  a  person  of  education  and 
intelligence,  gave  careful  attention  to  the  progress  of  her  condition.  She  kept  an 
elaborate  record  of  her  symptomatology,  which  will  be  recorded  more  fully  else- 
where by  the  clinicians  who  cared  for  her,  as  it  is  a  unique  clinical  record. 

History  and  Course. — The  family  history  revealed  only  a  tendency  to  obesity 
and  hypertension  in  both  the  paternal  and  maternal  lines  and  the  death  of  the 
father  from  carcinoma  of  the  cecum.  The  patient  had  an  attack  of  broncho- 
pneumonia ten  years  previously;  otherwise,  although  weighing  225  pounds  (102 
Kg.),  she  had  enjoyed  excellent  health  until  four  and  a  half  years  before  her 
death.  Under  the  direction  of  an  osteopath,  she  underwent  a  drastic  course  of 
weight  reduction  with  a  reducing  diet  reinforced  by  a  series  of  electric  baths  and 
salt  rubs.  During  six  months  of  treatment,  she  lost  40  pounds  (18.1  Kg.),  and 
at  some  time  in  the  course  of  this  episode  the  masseuse  noted  dark  spots  on  her 
legs.  The  loss  of  weight  continued  until  she  weighed  170  pounds  (77.1  Kg.). 
About  one  and  a  half  years  later,  she  began  to  notice  that  she  became  fatigued 
easily,  had  pain  between  the  shoulder  blades  and  was  undergoing  a  deepening  of 
the  color  of  the  skin.  At  this  time,  twenty-seven  months  before  death,  she  con- 
sulted Dr.  Wilber  E.  Post,  who  found  her  lilood  pressure  102  systolic  and  60 
diastolic.  Whole  suprarenal  gland  tablets  were  given,  apparently  witli  some 
relief.  However,  the  pain  between  the  shoulder  blades  continued,  and  later  stiff- 
ness in  the  joints  developed.  Five  months  later  (Nov.  27.  1927).  she  entered  the 
Presbyterian  Hospital.  At  this  time,  it  was  noticed  that  tlic  skin  was  wrinkled 
as  if  there  had  been  a  loss  of  weight.  Her  knees,  shins,  backs  of  the  hands  and 
finger  nails,  especially,  were  brown  and  black,  with  black  speckled  areas  of 
darkened  pigmentation.  There  were  black  areas  on  the  lips  and  gums.  The 
areolae  of  the  breasts  were  hyperpigmented.  There  was  increased  dulness  on  the 
right  side  posteriorly  from  the  sixth  rib  downward  on  the  left.  There  were  no 
rales.  The  heart  was  normal  in  outline  and  .sound.  The  abdomen  was  normal. 
There  were  scales  on  the  anterior  portion  of  the  tibia  and  an  area  of  scarring  on 
the  right  knee.  The  pelvis  showed  retroversion  and  rcctocele  with  blackened 
vaginal  mucous  membranes.  The  chest  was  normal.  There  was  tenderness  in 
the  upper  left  quadrant,  witli  pain  radiating  to  the  neck  when  pressure  was 
applied.  The  patient  was  discharged  on  Dec.  7,  1927,  with  the  diagnosis  of 
.Addison's   disease. 
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She  continued  to  take  suprarenal  tablets  until  the  latter  part  of  January,  1928, 
when  suddenly  they  caused  her  to  become  nauseated.  She  vomited  bile  and  all 
the  food  that  she  ate.  She  then  changed  to  pituitary  tablets  for  two  weeks,  which 
did  not  make  her  ill ;  then  she  changed  to  Rogoff  suprarenal  extract  for  six  weeks, 
which  gradually  began  to  cause  nausea.  She  took  no  suprarenal  extract  for  two 
weeks  and  then  tried  Rogoff's  extract  once  more  for  from  three  to  four  weeks. 
On  April  1,  1928,  the  blood  pressure  was  108  systolic  and  68  diastolic. 

Since  Nov.  1,  1928,  she  had  pains  low  in  the  back.  These  started  at  the  hips 
and  ran  down  to  the  sides  of  the  knees,  chiefly  on  the  right.  The  pain  appeared 
chiefly  at  night,  rarely  before  midnight,  and  occurred  every  night.  She  had 
visual  and  auditory  hallucinations,  including  those  of  burglars  and  ghosts.  The 
patient  thought,  however,  that  she  was  better  than  one  year  before,  in  spite  of  the 
increased  pigmentation  of  her  skin.  At  this  time,  the  blood  pressure  was  115 
systolic  and  70  diastolic,  the  basal  metabolism  was  +12,  and  the  other  laboratory 
observations  were  essentialh-  normal.  The  pigmentation  had  become  general  and 
unusually  marked  for  Addison's  disease,  so  that  her  color  was  that  of  a  full- 
blooded  negress  of  medium  brown  type. 

In  January,  1929,  she  entered  the  Billings  Hospital.  At  this  time,  the  blood 
pressure  was  100  systolic  and  68  diastolic.  She  was  weak,  becoming  exhausted 
on  walking  from  50  to  100  yards  (from  45.7  to  91.4  M.),  and  she  complained 
much  of  pain  in  the  pelvis  and  left  lower  extremity.  Roentgenograms  showed 
moderate  hypertrophic  arthritis  of  the  spinal  column.  The  basal  metabolism  was 
recorded  as  +  1  on  January  29;  on  February  11  it  was  +  3,  and  on  March  1,  — 18. 
She  began  taking  Koehler's  extract  of  suprarenal  cortex,  but  no  evident  improve- 
ment resulted.  At  times  there  was  much  nausea.  The  blood  pressure  continued 
at  about  100  systolic  and  65  diastolic  with  slight  variation  during  her  stay  in  the 
hospital  until  Feb.  8,  1929. 

During  the  last  two  years  of  life,  the  pigmentation  of  the  skin,  which  had 
before  then  become  unusually  dark,  slowly  and  progressively  faded,  although  it 
was  still  very  noticeable  at  the  time  of  death.  There  were  dark  areas  in  the  oral 
mucosa,  especially  at  the  midline  of  the  palate  and  on  the  buccal  mucosa  opposite 
the  gums  and  teeth. 

After  leaving  the  hospital,  she  remained  at  home  under  the  care  of  a  nurse 
until  her  death.  The  final  illness  began  three  weeks  before  death,  with  collapse, 
sweating  and  marked  relaxation.  This  was  followed  by  a  period  of  delirium. 
Neurologic  examination  showed  disturbed  reflexes  and  a  bilateral  positive  Babinski 
sign,  together  with  other  evidences  of  a  lesion  of  the  spinal  cord.  This  cleared 
up  completely  in  forty-eight  hours.  Altered  reflexes  were  transiently  present  at 
intervals  following  this.  During  the  last  week,  the  patient  was  delirious  and 
violent,  with  intermittent  rational  phases.  There  were  phases  of  delusion,  and 
times  when  the  patient  would  start  and  scream  at  the  slightest  touch.  The  tem- 
perature rose  during  the  last  week  and  reached  105  F.  before  death. 

Necropsy. — The  anatomic  diagnosis  as  obtained  at  necropsy  was  as  follows: 
Addison's  disease ;  extreme  atrophy  of  both  suprarenal  glands ;  diffuse  melanotic 
pigmentation  of  the  skin  of  the  entire  body  and  of  the  oral  and  vaginal  mucous 
membranes;  slight  cardiac  atrophy;  bilateral  diffuse  hypostatic  pulmonary  edema, 
with    diffuse    mucopurulent    bronchitis;    chronic    interstitial    inflammation    of    the 
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lungs;  terminal  septicemia,  with  ecchymoses  in  the  pleura  and  pericardium  and 
in  the  mucosa  of  the  cecum;  acute  splenic  tumor;  acute  parenchymatous  swelling 
of  the  liver  and  kidneys,  with  slight  fatty  changes  in  the  liver ;  acute  cerebral 
edema;  acute  hyperplasia  of  the  peribronchial  lymph  nodes;  slight  edema  of  the 
ankles ;  two  diverticula  in  the  duodenum ;  adhesions  about  the  gallbladder ;  two 
fibroid  tumors  of  the  uterus;  old  scar  on  the  outer  aspect  of  the  right  thigh; 
marked  thickening  of  the  frontal  bone,  with  eburnation ;  marked  adhesions  between 
the  dura  and  the  calvarium ;  absence  of  axillary  hair,  and  scantiness  of  pubic 
hair. 

The  postmortem  observations  of  particular  interest  in  relation  to  Addison's 
disease  were  as  follows : 

The  skin  was  a  uniform  brown  color,  slightly  darker  over  the  lower  extremi- 
ties than  over  the  body  proper.  The  color  was  about  that  of  a  mulatto — some- 
what on  the  order  of  cafe-au-lait.  The  areolae  were  deeply  pigmented.  There 
were  no  axillary  hairs.  The  pubic  hairs  were  extremely  scanty.  There  was  no 
linea  gravidarium,  but  there  were  transverse  atrophic  striae  at  the  umbilicus  and 
at  a  point  4  cm.  above.  There  was  a  uniform  pigmentation  of  the  mucous  mem- 
branes of  the  mouth,  comparable  in  tint  to  the  pigmentation  of  the  skin.  The 
tongue  and  tissues  of  the  pharj-nx  were  edematous.  The  thyroid  gland  was  of 
normal  size,  weighing  about  35  Gm. ;  it  was  free  from  nodules,  and  the  cut  sur- 
face showed  no  abnormahties  beyond  a  poverty  in  visible  colloid.  Xo  traces  of 
thymus  tissue  could  be  found. 

On  first  inspection,  no  trace  of  either  suprarenal  gland  was  seen  in  the 
abundant  perirenal  fat.  By  following  the  course  of  the  suprarenal  veins,  the 
outlines  of  the  capsules  were  seen.  There  was  no  recognizable  cortical  tissue, 
merely  a  small  amount  of  dark  substance  separating  the  fibrous  capsule  on  each 
side.  The  right  suprarenal  was  triangular.  The  suprarenal  vein  left  the  organ 
at  the  medial  angle  after  a  course  along  the  long  inferior  margin.  This  margin 
was  adjacent  to  the  kidney  and  formed  the  base  of  the  triangle.  The  apex  pointed 
cranialward.  The  base  was  44  mm.,  the  lateral  border  34  mm.,  the  medial  29 
mm.  and  the  right  17  mm.  The  thickness  varied  between  1  and  2  mm.  The 
weight  was  1.2  Gm.  The  left  seemed  to  be  about  the  same  size,  although  longer 
and  thinner,  and  its  cut  surface  resembled  the  right. 

The  ovaries  seemed  normal.  The  vaginal  mucosa  was  diffusely  brownish 
blue.  The  pineal  and  pituitary  glands  were  of  normal  size  and  appearance.  The 
frontal  bone  was  much  thickened  (12  mm.)  and  was  composed  of  dense,  hard 
osseous  tissue,  but  was  not  abnormally  adherent  to  the  dura.  The  other  skull 
bones  were  not  similarly  affected.  The  brain  tissue  was  edematous,  but  no  other 
significant  cerebral  changes  were  found.  The  microscopic  changes  were  those 
■characteristic  of  this  type  of  Addison's  disease. 

A  cross-section  through  the  center  of  the  right  suprarenal  gland  showed  tliat 
little  remained  besides  the  capsule.  This  was  somewhat  thicker  than  normal  and 
through  most  of  the  section  the  two  layers  of  capsule  lay  almost  in  apposition, 
separated  only  by  the  central  vessels  and  a  few  round  cells.  Occasionally  there 
were  small  groups  of  large  cells  in  short  cords,  not  vacuolated  like  cortex  cells 
and  often  containing  an  abundance  of  brown  pigment.  Occasionally  these  cells 
had    extremely   large,    irregular    nuclei.     There    was   one    island    of    tissue   about 
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the  size  of  a  16  mm.  objective  field  that  seemed  to  be  medullar.v  tissue,  which 
lacked  chromaffin.  There  was  no  typical  cortex  tissue  in  this  section.  In  places 
there  were  large  groups  of  lymphoid  cells  with  occasional  larger  mononuclears, 
but  no  evidence  of  either  granulation  or  scar  tissue.  No  acute  inflammation  was 
seen,  although  there  were  a  few  polymorphonuclears  infiltrating  the  capsule. 
There  was  considerable  granular  yellow  material  in  the  central  space  looking  as 
if  it  might  be  unabsorbed  pigment  from  the  original  glandular  tissue.  It  was 
not  contained  in  phagocytes  and  did  not  resemble  hemosiderin.  There  was  no 
evidence  of  old  hemorrhage  or  thrombosis.  The  large  central  blood  vessels  had 
a  free  lumen  throughout  despite  their  being  collapsed.  In  other  words,  nearly  all 
the  glandular  elements,  both  medullary  and  cortical,  had  vanished  from  this 
suprarenal  gland,  leaving  little  to  take  their  place  beyond  the  original  vessels  and 
stroma  and  some  infiltrated  lymphoid  cells. 

Sections  taken  through  several  parts  of  the  left  suprarenal  gland  exhibited 
much  more  persisting  medullary  tissue  and  more  large  cells  arranged  in  cords 
which  looked  like  cortex  cells,  except  that  they  commonly  contained  much  of  the 
brown  pigment  that  is  usually  seen  in  the  medulla  and  they  were  not  vacuolated 
with  lipoids  to  any  marked  degree.  The  large  size  of  these  cells  and  their 
occasional  giant  nuclei  suggested  compensatory  hypertrophy.  There  were  also  foci 
of  dense  infiltration  with  small  round  cells.  There  was  a  small  nodule  outside  the 
capsule  that  apparently  was  originalh-  an  area  of  accessory  cortical  tissue.  This 
contained  a  few  scattered  parenchyma  cells  looking  somewhat  like  those  found 
in  the  rest  of  the  gland,  but  with  less  pigment.  In  various  sections  of  the  supra- 
renal gland  were  some  cells  that  seem.ed  to  be  necrotic  cortex  cells,  suggesting 
that  a  process  of  regeneration  and  necrosis  was  •still  going  on  to  a  slight  degree. 
The  adipose  tissue  outside  the  suprarenal  showed  slight  intercellular  edema,  and 
in  places  islands  of  primitive  adipose  tissue  could  be  made  out,  as  the  cell  structure 
was  not  completely  obliterated  by  fat.  The  adjacent  large  sympathetic  ganglions 
showed  no  recognizable  changes. 

The  thyroid  gland  showed  marked  infiltration  with  lymphoid  tissue,  often 
forming  well  defined  lymphoid  follicles  with  large  active  germinal  centers  in 
which  were  occasional  mitotic  figures  (fig.  6).  The  thyroid  tissue  was  poor  in 
colloid,  the  majority  of  the  acini  containing  no  colloid  and  that  which  remained 
was  greatly  vacuolated,  as  if  undergoing  absorption.  The  epithelium  was  usually 
large  and  cuboidal.  Some  of  the  acini  contained  masses  of  large  cells,  more 
resembling  endothelium  than  epithelium.  The  arteries  were  not  noticeably  scle- 
rotic. There  was  also  much  lymphoid  infiltration  in  and  about  the  capsule.  One 
small  accessory  thyroid  gland  was  found,  presenting  the  same  lymphoid  infiltra- 
tion as  the  thyroid  gland  itself. 

Several  small  bodies  resembling  parathyroids  in  size  and  location  were  dis- 
sected out.  All  of  these  proved  to  be  lymph  nodes,  except  one  parathyroid  about 
half  replaced  by  adipose  tissue,  but  otherwise  normal.  It  did  not  exhibit  the 
lymphoid  infiltration  seen  in  the  thyroid  gland. 

The  pineal  gland  seemed  somewhat  more  cellular  and  of  more  juvenile  appear- 
ance than  is  usual  for  the  age;  otherwise  it  seemed  essentially  normal.  The 
hypophysis  seemed  to  be  entirely  normal. 
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In  the  spleen  there  were  no  marked  changes,  although  the  malpighian  bodies 
were  larger  and  more  cellular  than  usual  for  the  age,  with  slight  hyaline  changes 
in  the  center. 

Although  the  lymphoid  tissues  were  not  noticeably  enlarged  on  gross  inspec- 
tion, the  small  lymph  nodes  exhibited  a  distinct  increase  in  the  amount  of  lymphoid 
cells. 


Fig.  6.— The  characteristic  lymphoid  infiltration  of  the  thyroid  gland  (case  4). 
In  this  case,  as  was  the  rule,  the  process  is  most  marked  beneath  the  capsule,  the 
lymphoid  tissue  invading  the  thyroid  to  varying  depths,  the  most  central  portions 
showing  the  least  change,  although  not  usually  entirely  free  from  lymphoid  cells ; 
X  60. 


Cask  5.— A  woman,  aged  40,  a  patient  of  Dr.  R.  K.  I'ackard  at  the  Wixxllawn 
Hospital,    was    referred   to   the    University    Clinics.     A    history    was    obtained   of 
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progressive  weakness  for  three  months,  without  confinement  to  bed;  loss  of  14 
pounds  (6.4  Kg.)  weight  in  this  period,  and  a  darkening  of  the  skin,  which  was 
described  as  "lemon-colored."  There  was  pain  in  the  lower  lumbar  and  sacral 
regions,  and  for  the  last  days  of  life  much  nausea  and  vomiting.  In  the  past, 
the  patient's  health  had  been  excellent,  except  that  six  j'ears  before  she  had  been 
injured  in  an  automobile  accident.  She  was  under  observation  at  the  Woodlawn 
Hospital  for  three  weeks  before  death,  during  which  she  showed  continued  nausea, 
vomiting,  weakness  and  some  increase  in  the  pigmentation. 

When  admitted  to  the  Billings  Hospital,  about  thirty-six  hours  before  death, 
she  was  in  an  acidotic  condition,  with  reflexes  absent,  blood  pressure  50  systolic 
and  20  diastolic,  blood  sugar  normal,  urine  normal,  except  for  a  few  hyaline  casts, 
and  red  cell  count  3,100,000.  She  v,-ent  into  coma,  with  the  temperature  rising 
to  105  F.  before  death. 

Xecropsy. — The  postmortem  examination  was  made  tw'elve  hours  after  death 
by  Dr.  P.  R.  Cannon.  The  anatomic  diagnosis  was  as  follows :  bilateral  atrophy 
of  the  suprarenal  glands,  with  diffuse  generalized  pigmentation  of  the  skin  and 
buccal  surfaces  (Addison's  disease)  ;  generalized  atrophy  and  golden-yellow  col- 
oration of  the  fatty  tissues ;  atrophy  and  lymphoid  infiltration  of  the  thyroid 
gland;  segmentation  of  the  cardiac  muscle;  chronic  fibrous  and  calcific  mitral 
endocarditis;  hypostatic  hyperemia  and  edema  of  the  lungs  with  compensatory 
emphysema ;  bilateral  serofibrinous  pleuritis ;  slight  ascites ;  petechial  hemorrhages 
in  the  pericardial  sac  and  visceral  pleurae  of  both  lungs ;  acute  gastritis  with  con- 
fluent hemorrhages  in  the  fundus  of  the  stomach ;  marked  edema  of  the  serosa 
of  the  stomach ;  atrophy  particularly  of  the  kidneys,  heart,  pancreas,  liver  and 
generative  organs ;  marked  fibrous  thickening  of  the  cortex  of  both  ovaries ; 
fibrous  tuberculosis  of  the  pleural  surfaces  of  the  apexes  of  both  lungs ;  moderate 
hyperplasia  and  anthracosis  of  the  peritracheal,  peribronchial  and  pulmonary 
lymph  nodes,  and  moderate  osteoporosis. 

The  pigmentation  was  diffuse,  brownish,  of  moderate  degree,  without  con- 
spicuous dark  patches.  There  were  a  few  patches  of  brown  pigmentation  in  the 
buccal  surfaces.  The  lymphoid  tissues  were  not  generally  increased,  only  a  few 
lymphoid  follicles  in  the  rectum  being  enlarged  slightly.  But  little  recognizable 
thymus  tissue  could  be  found.  The  suprarenal  glands  were  much  decreased  in 
size,  the  left  measuring  30  by  30  by  2  mm.,  and  the  right  was  slightly  larger. 
Their  combined  weight  w-as  4  Gm.  In  sections,  no  recognizable  suprarenal  sub- 
stance could  be  seen,  the  appearance  being  that  of  a  fibrous  wall  about  a  cavity. 

The  thyroid  gland  was  extremely  small,  weighing  but  10.8  Gm.,  and  containing 
little  colloid  and  no  nodules. 

Microscopically,  the  suprarenals  showed  almost  complete  loss  of  the  cortical 
elements,  and  apparently  less  than  half  the  medullary  tissue  remained.  In  large 
areas,  the  capsule,  which  was  somewhat  thickened,  lay  in  direct  contact  with  the 
medulla,  there  being  no  remnant  of  cortex  to  be  found.  The  medulla  showed 
much  infiltration  with  lymphoid  cells,  which  in  some  areas  completely  replaced 
it,  but  there  were  many  parts  of  the  medulla  that  seemed  to  be  normal.  In  some 
portions,  the  cortex  had  been  replaced  by  connective  tissue  elements  with  abundant 
hyaline  intercellular  substance  so  arranged  as  to  suggest  that  this  represented 
merely  a  compensatory  hyperplasia  of  the  original  stroma  elements  to  replace  the 
lost  cortex.     Xo  vascular  changes  or  evidences  of  tuberculosis  were  found.  There 
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were  occasional  small  groups  of  cortex  cells,  sometimes  in  nearly  the  normal 
arrangement  in  cords,  sometimes  entirely  disarranged.  These  cells  were  not  foamy 
and  often  were  small  and  atrophic.  The  total  amount  of  cortex  left  could 
not  have  been  more  than  1  or  2  per  cent  of  the  normal  volume.  No  evidence  of 
regenerative  or  compensatory  proliferation  was  seen. 

The  lymph  nodes  showed  a  slight  but  distinct  hyperplasia  of  the  lymphoid 
elements,  but  less  than  is  usually  seen  in  Addison's  disease.  Nevertheless,  the 
thyroid  gland  showed  a  marked  lymphoid  infiltration,  although  less  than  in  the 
other  cases  of  this  series.  This  seldom  reached  the  extent  of  forming  well 
developed  follicles  with  germinal  centers,  but  in  some  of  the  lymphoid  areas  were 
groups  of  unusually  large  cells  with  more  abundant  and  more  granular  cytoplasm 
than  is  usual  in  endothelial  cells,  and  often  with  large  atypical  nuclei.  Such  cells 
were  not  found  in  the  thyroid  glands  in  the  other  cases.  There  was  little  colloid ; 
many  lobules  contained  none,  being  composed  of  small  collapsed  acini  and  lymphoid 
cells.  Two  small  accessory  thyroids,  each  about  2  mm.  in  diameter,  showed  the 
same  atrophy  and  lymphoid  infiltration  as  the  thyroid  gland.  The  parathyroids 
showed  no  lymphoid  infiltration  and  seemed  normal,  except  for  marked  dilatation 
of  the  vessels. 

Case  6. — On  May  12,  1930,  a  woman,  aged  47,  in  extremis,  was  admitted  to  the 
University  Clinics.  She  had  been  vomiting  frequently  for  twenty-four  hours, 
after  having  been  in  bed  for  a  week  because  of  nausea  and  weakness.  In  1922, 
she  had  suffered  from  a  period  of  illness  of  unknown  nature,  characterized  by 
extreme  nervousness,  dizziness,  loss  of  appetite  and  loss  of  from  8  to  10  pounds 
(from  3.6  to  4.5  Kg.)  in  weight,  without  localizing  pain.  This  lasted  about  two 
years.  Thereafter  she  had  never  been  well  and  strong.  About  three  months 
before  death  she  fell  and  fractured  two  ribs,  after  which  the  weakness  began  to 
increase,  but  no  increased  pigmentation  was  noticed  by  the  members  of  her 
family.  A  few  weeks  following  her  fall,  two  teeth  were  extracted  under  procaine 
hydrochloride,  after  which  the  weakness  seemed  to  increase.  For  the  lassitude, 
she  consulted  a  physician,  who  gave  her  iron  preparations  and  on  April  9  an 
injection  of  sodium  cacodylate. 

When  admitted  to  the  hospital,  the  patient  was  too  ill  for  complete  examina- 
tion. The  temperature  was  95  F.,  the  pulse  rate  was  70,  and  the  blood  pressure 
was  80  systolic  and  52  diastolic.  A  diffuse  slight  cutaneous  melanosis  was 
present,  and  a  little  pigment  was  seen  along  the  midline  of  the  palate.  The  red 
count  was  5,223,500.  The  urine  contained  albumin.  The  next  day,  the  blood 
pressure  could  not  be  obtained,  but  on  the  day  of  death  the  systolic  pressure  was 
from  55  to  60.  Despite  intravenous  injections  of  dextrose,  the  condition  grew 
progressively  worse,   and   shortly   before   death   the  temperature   rose  to   104.2   F. 

Xccrol^sy.- — The  necropsy  was  performed  one  hour  after  death  by  Dr.  Paul  R. 
Cannon.  The  anatomic  diagnosis  was  as  follows:  bilateral  atrophy  of  the  supra- 
renal glands,  brownish  pigmentation  of  the  skin,  hypoplasia  of  the  cardiovascular 
system  and  partial  persistence  of  the  thymus  (clinical  Addison's  disease)  ;  bilateral 
hypostatic  hyperemia  and  edema  of  the  lungs ;  bilateral  focal  fibrous  pleuritis ; 
atrophic  emphysema;  bilateral  fibrous  tuberculosis  of  the  lungs;  moderate  hyper- 
plasia of  the  spleen;  chronic  pericholycystitis ;  bilateral  fibrous  perisalpingitis; 
chronic  fibrous  endoccrvicitis ;  necrotic  and  suppurating  uterine  fibroid ;  healed 
fractures  of  tlie  right  tenth  and  eleventh  ribs;  moderate  atherosclerosis;  lymphoid 
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hyperplasia  of  Peyer's  patches  in  the  ileum,  and  lymphoid  infiltration  in  the 
thyroid  gland. 

The  chief  observations  of  interest  were  that  the  skin  was  slightly  and  diffusely 
brown,  except  for  a  single  small  spot  of  brown  pigment  on  the  left  breast.  The 
lymph  nodes  and  lymph  follicles  of  the  intestine  were  not  enlarged,  although  the 
spleen  was  slightly  enlarged  (200  Gm.)  with  visible  follicles.  The  thyroid  gland 
was  small  and  poor  in  colloid,  and  weighed  but  13.7  Gm.  No  active  tuberculosis 
was  found  anywhere.  The  bone-marrow  of  the  femur  was  fatty  with  occasional 
islands  of  hematopoietic  tissue.  There  were  healed  transverse  fractures  of  the 
posterior  portion  of  the  right  tenth  and  eleventh  ribs. 

The  suprarenals  were  extremely  small,  the  right  weighing  1.5  Gm.  and  the 
left  1.4  Gm.  There  was  no  induration  or  adhesion  of  the  tissues  about  them,  and 
they  were  soft  and  flabby.  The  cut  surface  showed  merely  a  small  amount  of 
dark  tissue  separating  the  two  layers  of  the  capsule,  there  being  no  recognizable 
cortical  substance. 

Microscopically,  the  changes  were  as  follows :  Cross-section  of  the  right 
suprarenal  showed  that  in  about  one  half  of  the  gland  nothing  remained  of  either 
cortex  or  medulla,  the  two  layers  of  fibrous  capsule  lying  in  apposition.  In  a 
considerable  portion  of  the  remaining  half  only  medullary  tissue  remained,  with 
an  exaggeration  of  the  chromaffin  material  in  the  cells  and  with  much  round  cell 
infiltration.  There  were  also  nodules  of  hypertrophied  cortex  cells,  often  with 
large  hyperchromatic  nuclei.  Here  the  cell  columns  were  irregular  and  atypical 
in  shape  and  arrangement.  No  change  occurred  in  the  large  vessels  and  no 
inflammatory  change,  unless  this  was  represented  by  round  cells,  which  were 
numerous. 

The  left  suprarenal  showed  more  marked  cortical  proliferation  in  this  case  than 
in  any  other  case  in  this  series,  with  the  usual  hypertrophic  and  atypical  cell  foims 
characteristic  of  regenerating  suprarenal  cortex.  The  amount  of  persisting  medul- 
lary tissue  was  not  large  and  was  characterized  by  an  abundance  of  chromaffin 
material.  The  amount  of  round  cell  infiltration  was  somewhat  less  than  usual  in 
these  cases. 

The  thyroid  gland  showed  extensive  infiltration  with  lymphoid  tissue  about 
the  periphery,  with  formation  of  occasional  lymph  follicles  showing  germinal 
centers.  A  striking  feature  was  the  packing  of  lymph  vessels  with  lymphocytes. 
This  lymphoid  infiltration  was  not  present  throughout  the  gland,  many  of  the 
central  lobules  showing  little  or  none.  There  was  generally  a  slight  increase  in 
interstitial  fibrous  tissue,  and  the  total  amount  of  colloid  was  small.  Many  of  the 
acini  were  filled  with  epithelial  cells. 

The  lymph  nodes  showed  a  slight  increase  in  lymphoid  elements.  Peyer's 
patches  were  distinctly  hyperplastic,  with  large  germinal  follicles,  iiut  the  mucosa 
elsewhere  showed  no  general  lymphoid  infiltration. 

The  thymus  showed  much  more  persisting  lymphadcnoid  tissue  than  is  usual 
for  the  age.  Hassall's  corpuscles  were  numerous,  many  of  which  were  very 
cellular.  From  one  half  to  one  third  of  the  thymic  lx)dy  was  composed  of 
lymphoid  tissue. 

The  striated  muscles  showed  numerous  hyaline  muscle  fibers,  and  in  general 
the  normal  striations  were  poorly  preserved. 
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COMMENT 

These  six  cases  evidently  represent  examples  of  clinically  typical 
Addison's  disease,  diagnosed  as  such  before  death,  associated  only  with 
marked  selective  loss  of  suprarenal  tissue,  especially  of  the  cortex,  and 
independent  of  tuberculosis  or  other  known  agency.  In  the  first  case, 
the  process  seemed  to  be  somewhat  more  recent  than  in  the  others,  and 
indicated  that  the  essential  underlying  event  in  all  these  cases  was  a 
selective  necrosis  of  the  cells  of  the  suprarenal  cortex,  with  much  less 
^^xisible  injury  to  the  elements  of  the  medulla.  All  the  other  changes 
seen  in  these  suprarenals  seemed  to  be  secondary  to  such  a  selective 
necrosis  of  the  cortical  epithelium  and  consisted  of  inadequate  attempts 
at  regeneration  of  the  cortex  bv  proliferation  and  hypertrophy  of  the 
few  cortical  cells  left  with  sufficient  vitality  to  make  these  regenerative 
efforts.  There  was  also  a  variable  amount  of  loss  of  medullary  tissue, 
but  it  was  never  so  marked  as  that  of  cortex.  It  is  impossible  to  tell 
whether  this  partial  loss  of  medullary  tissue  w'as  accomplished  in  the 
same  w^ay  as  the  cortical  damage,  or  whether  it  may  not  have  been  the 
result  of  the  extensive  lymphoid  infiltration  that  has  followed 
the  destruction  of  the  cortex.  There  was  surprisingly  little  formation  of 
fibrous  tissue  in  these  suprarenals,  which  supports  the  other  evidence 
that  the  primar\-  change  was  not  an  inflammatory  process.  Another 
definite  negative  observation  was  that  of  the  absence  of  any  injury  or 
occlusion  in  the  suprarenal  blood  vessels. 

The  resemblance  to  the  changes  seen  in  "acute  yellow  atrophy"  of 
the  liver  was  striking.  There  was  the  same  apparent  selective  necrosis 
of  the  glandular  epithelium,  followed  by  the  appearance  of  large, 
atypical  cells  in  the  process  of  regeneration  and  compensatory  hyper- 
trophy. There  was  also  a  marked  infiltration  with  small  round  cells  of 
lymphoid  character.  In  the  liver,  however,  connective  tissue  growth 
is  more  marked  after  extensive  necrosis  than  appeared  to  be  the  case  in 
these  suprarenals. 

The  similarity  of  the  changes  in  "suprarenal  atrophy"  and  "acute 
yellow  atrophy"  of  the  liver  suggests  a  similarity  in  etiology.  It  seems 
to  be  well  established  that  the  latter  depends  on  extensive  damage  to 
the  liver  cells  by  toxic  agents,  which  may  be  of  most  varied  character 
and  origin,  having  only  in  common  the  capacity  to  destroy  a  large  pro- 
]iortion  of  the  liver  cells  without  producing  a  lethal  injur\-  in  dther  tis- 
sues. In  some  cases,  the  toxic  agent  is  definitely  known,  in  more  it  is 
not,  and  in  some  cases  it  seems  probable  that  the  severity  of  the  damage 
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depends  rather  on  an  unusual  susceptibility  of  the  liver  cells  to  the 
poison  than  on  the  amount  or  quality  of  the  poison.  In  each  case,  a 
selective  necrosis  of  the  functional  epithelial  cells  occurs  with  a  minimum 
amount  of  injury  to  other  cells,  followed  by  absorption  of  the  dead 
cells,  attempts  at  regeneration  and  compensatory  hypertrophy  by  the 
survivors,  and  death  from  loss  of  the  specific  functioning  cells  of  the 
organ.  The  fact  that  in  this  type  of  Addison's  disease  both  suprarenals 
are  usually  involved  in  the  same  way  and  to  about  the  same  degree 
supports  the  view  that  the  changes  depend  on  some  agent  entering 
through  the  circulation.  I  believe  that  the  known  facts  justify  as  the 
best  designation  for  this  type  of  suprarenal  lesion  the  term  adopted  by 
Kovacs.*'  "cytotoxic  suprarenal  contraction"  rather  than  "suprarenal 
atrophy,"  just  as  the  term  "diffuse  toxic  hepatic  necrosis"  is  to  be  pre- 
ferred to  the  misleading  name  "acute  yellow  atrophy."  Kovac's  views 
are  summarized  by  Omelskyj  '  as  follows : 

Tlie  conception  of  the  cytotoxic  contracted  suprarenal  concerns  a  hematotoxic 
injury  selectively  affecting  the  cortex  of  the  suprarenal,  while  the  medullary  sub- 
stance practically  escapes.  Because  the  unknown  harmful  agent  is  brought  by 
the  blood  the  alterations  necessarily  are  bilateral.  Probably  the  damage  is  not 
accomplished  at  one  time  but  is  continued  for  a  long  time,  against  which  loss  the 
regenerative  capacity  of  the  suprarenal  cortex  is  not  adequate,  so  that  the  process 
leads  to  an  extensive  disappearance  of  the  cortex  with  great  reduction  in  size  of 
both  suprarenals.  The  condition  may  be  considered  as  one  in  which  the  cortex 
cells  are  slowly  damaged,  and  as  the  vascular  stroma  remains  unharmed  it 
delivers  exudative  cells  which  attend  to  the  removal  of  the  damaged  cortex  cells, 
itself  remaining  and  gradually  increasing  slightly  but  never  being  transformed 
into  scar  tissue  as  it  is  seen  to  do  in  those  conditions,  such  as  tuberculosis  or 
hemorrhagic  infarction,  in  which  the  stroma  is  also  destroyed.  The  less  prominent 
medullary  changes  are,  when  present,  to  be  attributed  chiefly  to  secondary 
unfavorable  effects  of  the  adjacent,  greatly  damaged  cortex. 

This  conception  of  the  condition  seems  to  be  entirely  in  harmony 
with  the  facts  observed  in  the  cases  of  this  series. 

In  none  of  these  six  cases  was  there  any  known  episode  or  condition 
to  account  for  the  destruction  of  the  suprarenal  cortex.  In  case  4, 
the  disease  seemed  to  follow  a  drastic  course  in  weight  redtiction.  l)tit 
it  is  not  possible  to  say  that  there  was  more  than  an  accidental  relation 
between  the  two  events.  The  first  case  ajipeared  shortly  after  an  opera- 
tion for  acute  appendicitis,  but  suggestive  symptoms  had  l)cep.  present 
before;  and  in  case  2,  there  had  l)een  attacks  of  acute  res])irat()ry  inlec- 


6.  Kovacs:     Beitr.  z.  path.  Anat..  u.  z.  allg.   Path.  79:21.^  1928. 

7.  Omelskyj:     Virchows  Arch.   f.  path.  Anat.  271:.377,  1929. 
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tions  and  "intestinal  flu."  Such  events  occur  too  often  without  any 
evidence  of  suprarenal  injury  to  be  held  responsible,  but  it  is  possible 
that  they  may  have  damaged  suprarenals  unusually  susceptible  for  some 
unknown  reason.  In  all  but  one  of  these  cases  there  was  a  definite 
history  of  inflvienza  or  some  similar  condition.  This  fact  suggests  the 
possibility  of  an  etiologic  relation  between  influenza  and  Addison's  dis- 
ease, which  would  not  be  impressive,  in  view  of  the  vast  number  of 
cases  of  influenza  without  an  Addisonian  sequel,  were  it  not  that  it  oft'ers 
a  possible  explanation  of  why  I  have  seen  all  of  these  cases  in  the  past 
seven  years.  Against  this  assumption  is  to  be  placed  the  fact  that  other 
pathologists  have  not  as  yet  reported  any  striking  recent  incidence  of 
this  type  of  suprarenal  disease. 

The  fact  that  the  regenerative  processes,  although  present,  are  so 
inadequate  suggests  the  probability  that  whatever  the  agent  that  destroys 
the  cortical  cells,  it  is  continuously  or  intermittently  supplied,  so  that 
the  regenerated  cells  are  also  killed  oft'.  In  case  4,  the  process  was  under 
observation  for  four  years ;  the  cutaneous  pigmentation  decreased  dur- 
ing the  last  two  years ;  there  was  much  microscopic  evidence  of 
regenerative  activity  in  the  remaining  cortical  cells,  and  yet  the  course 
of  the  patient  was  slowly  downward.  Neither  the  carefully  kept  histor}- 
nor  the  postmortem  examination  disclosed  anything  that  reasonably 
accounted  for  such  a  long-continued  destructive  action  on  the  supra- 
renals. 

Age  and  sex  seem  to  play  no  role,  as  the  cases  so  far  reported  are 
nearly  equally  divided  as  to  sex.  and  they  have  been  observed  at  ages 
ranging  from  10  to  63  years.  Fahr  and  Reiche  *  reported  the  occur- 
rence of  Addison's  disease  in  three  brothers  in  one  family,  in  two  of 
whom  the  suprarenals  showed  the  atrophic  type  of  lesion  (the  third  was 
not  examined),  but  there  was  no  information  suggesting  a  common 
cause,  whether  hereditary  or  environmental.  Such  familial  occurrence 
has  not  l)een  seen  in  the  other  cases  reported  in  the  literature. 

At  times,  certain  cases  of  Addison's  disease  seem  to  have  followed 
severe  mental  shock  or  stress,  and  a  causal  relation  has  been  suggested. 
For  example.  ]\Iaranon  ^  reproduced  as  perhaps  the  first  known  case  of 
Addi.son's  disease  the  description  by  a  priest  in  the  sixteenth  century 
of  the  sickness  of  a  young  priest  who  died  three  years  after  the  first 
symptoms.     They  developed  after  a  fright ;  the  building  in  which  he 


8.  Falir  and  Reiche:     Frankfurt.  Ztschr.  f.  Path.  22:231.  1919. 

9.  Maranon:      .Sij^In  med.  70:605,   1922. 
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was  was  struck  by  lightning  and  burned.  The  lay  description  portrays 
Addison's  disease  perfectly,  but  the  pigmentation  was  ascribed  to 
"smoke  getting  into  the  system  during  the  fire."  Maranon  cited  modern 
instances  of  an  emotional  origin.  One  of  his  patients  developed  the 
disease  after  seeing  his  child  killed  by  a  street  car.  It  certainly  does 
not  seem  possible  that  emotional  shock  could  produce  tuberculosis  of  the 
suprarenal,  and  hence  if  there  really  are  cases  of  Addison's  disease 
resulting  from  mental  causes  or  nervous  stimuli  they  must  come  into 
the  group  under  discussion.  But  in  none  of  our  six  cases  was  there 
recorded  in  the  clinical  history  any  severe  emotional  disturbance  prior 
to  the  development  of  the  disease,  except  that  in  case  5  the  patient  had 
been  in  an  automobile  accident  six  years  before  death  and  in  case  6 
there  had  been  an  accident  with  fracture  of  the  ribs  three  months  before 
death  and  apparently  long  after  symptoms  had  begun. 

From  the  evidence  obtained  I  can  add  nothing  to  the  terse  summary 
of  Brenner:     "The  cause  is  really  quite  unknown." 

It  cannot  be  said  that  the  clinical  course  of  these  cases  presented 
any  constant  differences  that  make  it  possible  to  distinguish  such  cases 
during  life  from  Addison's  disease  due  to  suprarenal  tuberculosis.  In 
some  of  the  cases  reported  in  the  literature  it  was  noted  that  the  blood 
pressure  remained  at  a  higher  level  than  is  usually  the  case  in  Addison's 
disease,  until  the  terminal  collapse.  This  naturally  was  attributed  to 
the  integrity  of  the  medulla.  Most  of  the  cases,  however,  were  not 
seen  until  the  last  stages,  in  which  the  blood  pressure  falls,  as  it  may 
do  in  many  fatal  diseases.  In  this  series,  only  case  4  was  studied  for 
a  long  period,  and  here  the  pressure  varied  from  100  to  115  systolic. 
As  a  matter  of  fact,  the  long  course  of  this  case,  with  evidence  of  some 
amelioration  in  the  form  of  a  markedly  reduced  amount  of  pigmentation, 
the  persistence  of  the  systolic  blood  pressure  above  100  despite  long 
invalidism,  and  the  experience  in  the  preceding  three  cases  led  me  to 
hazard  the  prediction  that  this  type  of  suprarenal  disease  would  be  found 
underlying  the  clinical  manifestations.  Kovacs  accepted  the  view  that 
when  the  suprarenal  damage  is  strictly  limited  to  the  cortex,  the  blood 
pressure  is  not  greatly  depressed,  and  that  the  absence  of  this  important 
feature  from  the  clinical  picture  should  remove  the  case  from  the  cate- 
gory of  typical  Addison's  disease,  and  leave  cases  of  the  latter  to  be 
called  cases  of  "suprarenal  cortex  insufficiency,"  which  establish  the 
vital  necessity  of  the  cortex,  while  recorded  cases  of  bilateral  destruction 
of   the   medulla   with   intact   cortex   without   the   Addisonian   cachexia 
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demonstrate  that  destruction  of  the  medulla  is  not  the  essential  feature 
of  this  disease/"  although  it  contributes  an  important  clinical  feature. 

In  any  case,  the  fact  that  in  at  least  some  of  the  cases  of  destruction 
of  the  cortex  with  intact  medulla  the  blood  pressure  remains  at  a  good 
height  suggests  a  reason  for  questioning  the  now  prevalent  acceptance 
of  the  doctrine  that  epinephrine  is  not  a  significant  factor  in  maintaining 
the  blood  pressure. 

CJiangcs  in  the  Thyroid  Gland. — A  striking  feature  in  all  these  cases 
of  Addison's  disease  with  suprarenal  atrophy  was  the  marked  infiltra- 
tion of  the  thyroid  gland  with  lymphoid  cells.  In  all  instances,  this 
occurred  not  only  in  the  form  of  interstitial  collections  of  lymphoid 
cells,  such  as  often  are  seen  in  the  thyroid  gland  in  other  conditions, 
but  also  the  formation  of  large  areas  of  hniphoid  tissue,  frequently 
with  well  developed  germinal  follicles.  In  one  case,  this  lymphoid 
infiltration  was  so  marked  that  most  of  the  glandular  tissue  had  been 
replaced,  and  the  first  impression  on  glancing  at  the  section  was  of  a 
lymph  node  with  occasional  groups  of  metastatic  adenocarcinoma  cells. 

This  infiltration  of  the  thyroid  gland  with  lymphoid  tissue  has  also 
been  described  as  found  in  Addison's  disease  associated  with  supra- 
renal tuberculosis.^^  but  it  seems  to  be  much  less  marked  in  this  group 
of  cases  than  in  those  with  selective  necrosis  of  the  suprarenal  cortex. 
In  order  to  determine  whether  this  impression  is  correct  I  compared 
the  thyroid  glands  in  eight  cases  dependent  on  cortical  atrophy,  five  of 
my  own  series  and  three  sent  me  from  the  ]\Iayo  Clinic  by  Dr.  R.  G. 
Mills,  two  of  them  having  been  included  in  Barker's  series  and  one 
observed  more  recently.  I  graded  the  degrees  of  lymphoid  infiltration 
in  these  eight  and  compared  them  with  thyroid  glands  from  twelve 
cases  of  Addison's  disease  with  tuberculosis  of  the  suprarenals,  of 
which  seven  specimens  were  furnished  by  Dr.  Mills  and  five  from 
my  own  material. 

From  the  comparison  Tsee  accompanying  table)  it  is  evident  that 
lymphoid  infiltration  of  the  thyroid  gland  is  much  more  frequent  and 
more  marked  in  Addison's  disease  due  to  selective  destruction  of  the 
cortex  than  it  is  in  Addison's  disease  due  to  suprarenal  tuberculosis. 
In.  pul)lished  reports  of  cases  of  Addison's  disease,  it  is  noticeable  that 
thyroid  infiltration  is  much  more  often  mentioned  and  discussed  in  con- 


10.  The  relative  roles  of  cortex  and  imMJiilJa  are  well  discussed  by  Omclskyj 
(footnote  7). 

11.  Dubois:     Bcrl.  klin.  Wcbnscbr.  56:1178.  1919. 
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nection  with  the  nontuberculous  cases.  Brenner  noted  it  in  the  three 
of  his  cases  of  cortical  atrophy  in  which  the  thyroid  gland  was  described, 
and  made  the  following  statement : 

The  thyroid  gland  is  also  often  diseased  in  Addison's  disease,  due  both  to 
atrophy  and  to  tuberculosis  of  the  suprarenals.  In  most  of  the  cases  described 
there  was  some  infiltration  with  lymphocytes  and  fibrosis.  In  some  cases,  as  in 
case  1  described  above  and  Schmidt's  cases,  the  lymphoid  infiltration  was  very 
dense.  In  addition,  the  gland  parenchyma  often  showed  changes,  either  of 
diminished  or  of  increased  activity.  In  case  1  the  changes  were  as  severe  as  are 
met  with  in  many  cases  of  myxoedema,  yet  neither  in  this  case  nor  in  many 
others  described  were  there  any  symptoms  of  deranged  thyroid  function.  In  some 
cases,  however,  both  of  atrophy  and  of  tuberculosis  the  symptoms  and  pathological 

Lymphoid  Infiltration  in  Cases  of  Selective  Destruction  of  Suprarenal  Cortex  and 
Cases  of  Diffuse  Tuberculosis  of  Suprarenal  Gland 

Selective    Destruction   of    Suprarenal    Cortex  Diffuse  Tuberculosis  of  Suprarenal 

Lymphoid  Lymphoid 

Case  Infiltration  Case  Infiltration 

1 +  +  +  1 0 

2 +  +  -T-+  2 0 

3 +  +  +  3 0 

4 +  +  +  4 0 

5 +  5 0 

6 ++  6 -f 

7 +  +  -1-  7 4-  + 

8 ++  8 0 

9 0 

10 0 

11 -f- 

12 0 


changes  of  Graves'  disease  as  well  as  of  Addison's  disease  were  present,  while  in 
other  cases  there  were  also  symptoms  of  m\xoedema.  It  seems  probable  that  the 
changes  in  the  thyroid  are  due  to  the  same  cause  as  the  suprarenal  lesion,  and  not 
to  loss  of  suprarenal  function. 

Apparently  this  lymphoid  infiltration  of  the  thyroid  gland  is  not 
dependent  on  the  general  hyperplasia  of  the  lymphatic  tissue  that  so 
often  is  found  in  Addison's  disease,  for  in  two  cases  that  1  examined 
in  which  suprarenal  tuberculosis  was  associated  with  marked  status 
thymicolymphaticus  there  was  no  infiltration  of  the  thyroid  gland. 
Recently  I  examined  the  tissues  from  a  case  of  myasthenia  gravis  with 
marked  general  lymphoid  hyperplasia,  without  any  Ixniphoid  cells  in 
the  thyroid  gland.  Xone  of  my  five  cases  of  thyroid  gland  infiltration 
was   associated   with   anv   marked   general    lymphoid   hyperjilasia.    and 
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persistent  thymus  was  present  only  in  one.  Furthermore,  in  the  third 
and  fourth  cases  of  suprarenal  atrophy  of  this  series,  no  microscopic 
trace  of  thymus  tissue  could  be  found,  despite  marked  lymphoid  infil- 
tration of  the  thyroid  gland.  It  is  also  to  be  remarked  that  in  the  cases 
in  which  they  have  been  examined,  the  parathyroids,  hypophysis  and 
pineal  gland  have  not  shown  similar  l}-mphoid  infiltration  or  other 
abnormality. 

The  significance  of  this  change  in  the  thyroid  gland  is  not  known. 
It  is  seen  in  many  other  conditions,  and  Williamson  and  Pearse,^-  who 
described  it  in  some  detail,  look  on  the  thyroid  gland  showing  "lymph- 
adenoid  goiter"  independent  of  Addison's  disease  as  "the  physiological 
subnormal  gland  undergoing  hyperplasia."  "The  lymphocyte  reaction 
is  proportional  to  the  failure  of  the  hyperplastic  effort  and  is  itself  an 
exaggeration  of  the  normal  procedure  in  the  gland."  Possibly  this  con- 
dition is  related  to  the  low^  level  of  metabolism  common  in  these  cases 
of  Addison's  disease.  McCarrison  ^^  reported  that  he  was  able  to  pro- 
duce a  similar  condition  in  the  thyroid  of  rats  by  keeping  them  on  a 
diet  in  which  a  deficiency  in  all  vitamins  was  combined  with  a  deficiency 
of  certain  inorganic  elements,  especially  manganese,  a  diet  that  leads  to 
a  state  of  physiologic  subnormality.  As  yet  there  is  no  evidence  that 
diet  plays  any  role  in  producing  this  condition  in  man. 

SUMMARY 

About  90  per  cent  of  all  cases  of  Addison's  disease  depend  on 
nearly  complete  destruction  of  the  suprarenal  glands,  both  cortex  and 
medulla,  by  tuberculosis.  Such  cases  give  no  indication  of  the  respec- 
tive roles  played  by  the  cortex  and  l)y  the  medulla.  Approximately 
10  per  cent  of  the  cases  exhibit  a  marked  decrease  in  the  size  of  both 
suprarenals,  which  are  usually  affected  about  alike,  and  this  "atrophy" 
is  found  to  depend  on  an  extensive,  sometimes  an  almost  complete 
destruction  of  the  epithelium  of  the  cortex,  with  less  or  practically 
no  destruction  of  the  medullary  tissues.  No  cases  of  undoubted  Addi- 
son's di.sease  seem  to  have  been  observed  in  which  the  medulla  was 
found  to  be  destroyed  while  the  cortex  was  for  the  most  part  intact, 
although    cases    of    such    selective    me<lullar\-    destruction    witliout    the 
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jjicture  of  Addison's  disease  have  been  observed.  Therefore,  the  depen- 
dence of  Addison's  disease  predominantly  on  destruction  of  the  cortex 
of  the  suprarenal  glands  seems  to  be  well  established  by  cases  in  which 
this  condition  is  present,  of  which  six  typical  examples  are  described 
in  this  paper. 

The  cause  of  the  selective  destruction  of  the  suprarenal  cortex 
without  recognizable  corresponding  damage  to  any  other  tissue  in  the 
body  is  entirely  unknown.  The  bilateral  character  of  the  lesion  indi- 
cates its  hematogenous  origin.  It  is  not  associated  with  vascular  lesions 
or  occlusions.  The  resemblance  both  of  the  tissue  damage  and  the 
regenerative  changes  in  the  surviving  cortical  epithelium  to  the  processes 
seen  in  diffuse  toxic  necrosis  of  the  liver  ("acute  yellow  atrophy") 
suggests  that  the  suprarenal  condition  also  is  the  result  of  a  toxic 
necrosis  by  some  poison  selectively  injuring  the  epithelium  of  the  supra- 
renal cortex.  The  histories  of  the  cases  so  far  reported,  however,  give 
no  satisfactory  clue  as  to  the  source  or  nature  of  the  hypothetic  poison. 

About  the  only  other  anatomic  change  found  outside  the  suprarenal 
glands  is  a  marked  infiltration  of  the  thyroid  gland  by  lymphoid  cells, 
which  often  form  large  lymph  follicles  with  germinal  centers,  replacing 
much  of  the  glandular  tissue.  This  occurs  in  the  absence  of  a  status 
thymicolymphaticus,  and  in  two  of  these  cases  not  even  microscopic 
residues  of  the  thymus  could  be  found.  Although  lymphoid  infiltration 
of  the  thyroid  gland  has  been  observed  in  Addison's  disease  due  to 
tuberculosis  of  the  suprarenal  gland,  it  seems  to  be  less  marked  and 
less  frecjuent  than  in  the  cases  associated  with  selective  destruction  of 
the  suprarenal  cortex. 

October   13,  1930 


MALIGNANT     NEPHROSCLEROSIS 

PATHOGEXESIS  * 

PHILLIP     F.     SHAPIRO,     M.D. 

In  primary  arterial  hypertension  the  essential  renal  lesion  is  nephro- 
sclerosis. In  most  cases,  the  nephrosclerosis  is  in  itself  benign.  The 
chronic  hypertension  terminates  in  cardiac  insufficiency,  in  a  cerebro- 
vascular accident,  in  a  coronary  accident   or  through  some  incidental 


*  From  the  Department  of  Pathology,   Cook  County  Hospital. 
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cause.  In  the  remaining  cases,  the  nephrosclerosis  itself  is  the  malig- 
nant, lethal  factor,  and  the  hypertensive  state  is  closed  hy  uremia. 

In  most  cases  the  clinical  and  morphologic  distinction  between 
benign  and  malignant  nephrosclerosis  is  sharp.  The  group  of  chronic 
hypertensions  that  ends  through  some  factor  other  than  renal  insuffi- 
ciency almost  always  presents  the  well  defined  histologic  picture  of 
simple  renal  arteriosclerosis.  The  group  that  ends  in  uremia  is  usually 
associated  with  a  marked  and  abrupt,  but  just  as  well  defined,  change 
in  the  histologic  picture.  Transitions  are  scanty,  and  so  striking  are 
the  morphologic  difTerences  that  in  their  original  presentation  of  the 
subject,  Volhard  and  Fahr  ^  postulated  the  addition  of  an  altogether 
different  etiology  and  pathogenesis  for  the  malignant  form.  They 
regarded  the  new  histologic  changes  as  inflammatory  rather  than 
sclerotic.  They  conceived  that  benign  nephrosclerosis  turned  into  a 
malignant  form  and  ended  in  uremia,  when  a  toxic-irritative  or  inflam- 
matory factor  was  imposed  on  the  predisposing  arteriolosclerosis. 

The  existence  of  such  an  inflammatory-sclerotic  combination  form 
was  hotly  contested  by  other  investigators.  Lohlein,-  in  particular, 
firmly  insisted  that  malignant  nephrosclerosis  was  but  another  form  of 
benign  sclerosis ;  both  conditions  were  arteriolosclerotic,  the  same  in 
etiology  and  in  pathogenesis  and  dift'ered  only  in  the  "tempo"  of 
development.  As  far  as  renal  function  was  concerned,  slow  arterio- 
sclerosis of  the  kidneys  was  benign.  The  slow  decrease  in  the  glomeru- 
lar blood  supply  led  to  the  characteristic  hyaline  and  atrophic  changes, 
but  did  not  appreciably  impair  renal  function.  Similar  but  more  rapidly 
developing  arteriolosclerosis  brought  with  it  an  abrupt  glomerular 
ischemia,  which  led  to  more  intense  histologic  changes  and  to  death 
in  uremia.  The  process  was  the  same,  only  faster,  and  no  new  toxic 
factor  had  to  be  invoked. 

Jores,^  too,  believed  that  there  was  no  fundamental  difference 
between  the  two  forms.     He  emphasized  the  diffuse  involvement  of  the 
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tinest  vessels  in  malignant  nephrosclerosis  as  compared  with  the  focal 
involvement  and  the  predominant  sclerosis  of  the  larger  vessels  in  the 
benign  form.  Fishberg,*  Stern,'  ^lurphy  and  Grill  *^  and  the  majority 
of  authors  agreed  with  Lohlein  that  both  forms  were  sclerotic.  In  the 
malignant  form  there  was  no  added  inflammatory  factor,  but  only  an 
acceleration  of  the  same  sclerosis.  In  a  recent,  extensive  study  of 
420  cases  of  primary  arterial  hypertension,  including  36  cases  of  death 
in  uremia,  Bell  and  Clawson  "  pointed  out  that  when  the  uremia  had 
developed  slowly,  the  renal  changes  were  those  of  simple  sclerotic 
atrophy.  They  found  that  rapidly  developing  uremias  were  associated 
with  the  more  severe  changes  of  malignant  nephrosclerosis.  They 
ascribed  these  changes  only  to  more  alDrupt  arterial  occlusion  and  not 
to  any  added  toxic  factor. 

Meyer. ^  Sternberg,^  Ask-Upmark  ^°  and  others,  however,  could  never 
reconcile  themselves  to  the  view  that  the  changes  in  malignant  nephro- 
sclerosis were  merely  sclerotic. 

The  malignant  forms  were  found  especially  in  younger  patients  in 
whom  there  should  be  least  sclerosis.  The  changes  were  so  widely 
different  from  those  of  benign  sclerosis,  and  they  resembled  the  changes 
of  focal  nephritis  and  of  periarteritis  nodosa  so  closely,  that  it  forced 
the  impression  of  a  superimposed  toxic  element.  Fahr.  especially, 
maintained  that   sclerotic   ischemia  could   never  account    for  the   pro- 
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liferative  and  other  changes  seen  in  the  maUgnant  forms,  and  that  an 
added  inflammatory  or  toxic  element  would  have  to  be  accepted. ^^ 

In  the  long  controversy  that  has  been  waged  over  the  etiology  and 
pathogenesis  of  malignant  nephrosclerosis,  numerous  bitter  polemics 
have  been  exchanged,  an  extensive  literature  has  developed,  and  a  large 
amount  of  critical  observation  and  experimentation  has  been  stimulated. 
Herxheimer  ^-  finally  suggested  in  this  argument  that  questions  of 
etiology  had  not  been  sufficiently  separated  from  those  of  pathogenesis. 
As  long  as  nothing  definite  was  known  (and  nothing  definite  is  yet 
known)  about  the  etiology  of  either  the  benign  or  the  malignant  forms, 
their  etiologic  separation  or  identification  was  only  a  matter  of  the 
subjective  opinion  of  the  individual  investigator.  So  far,  only  their 
respective  pathogeneses  could  be  studied  and  compared,  and  questions  of 
etiolog}'  should  be  avoided  until  something  more  definite  was  known. 
He  agreed  with  Fahr  in  the  recognition  of  the  fact  that  aside  from 
a  high  grade,  slow  arteriolosclerosis,  there  were  other  arteriolar  changes 
that  could  lead  much  more  rapidly  to  uremia.  Herxheimer  pointed  out 
that  these  changes  were  difi:'erent  from  those  of  benign  sclerosis,  but  he 
did  not  believe  them  to  be  of  inflammatory  origin. 

At  first  Volhard  had  been  led  to  assume  a  toxic  basis  for  the  malig- 
nant changes,  because  of  their  resemblance  to  nephritis.  But  with  his 
conception  that  the  pathogenesis  of  nephritis  was  based  on  glomerular 
ischemia,  he  conceded  that  malignant  nephrosclerosis  might  also  be 
only  ischemic  in  origin,  an  accelerated  form  of  benign  nephrosclerotic 
ischemia.  He  therefore  relinquished  his  original  position  with  Fahr  on 
this  subject.  He  attributed  the  onset  of  the  renal  insufficiency  to  a 
general  and   renal   vasoconstriction,    with   abrupt   glomerular   capillary 


11.  Fahr,  T. :  Ueber  atypische  Befunde  aus  den  Kapiteln  des  Morbus  Brightii 
nebst  anhangsweisen  Bemerkungen  zur  Hypertoniefrage,  Virchows  Arch.  f.  path. 
Anat.  248:323,  1924;  Pathologische  Anatomic  des  Morbus  Brightii,  in  Henke  and 
Lubarsch :  Handbuch  der  speziellen  pathologischen  Anatomic  und  Histologic, 
Berlin,  Julius  Springer,  1926.  vol.  6.  Ueber  Nephrosklerose,  Virchows  Arch.  f. 
path.  Anat.  1^6:119,  1919;  Ueber  maligne  Nicrcnsklerose  (Kombinationsform), 
Zcntralbl.  f.  Path.  u.  path.  Anat.  27:481.  1916;  Ueber  die  Bezieliungen  von  Artc- 
riolensklerose,  Hypertonic  und  Herzhypcrtrophie.  \'ircho\vs  Arch.  f.  path.  Anat. 
239:41,  1922;  Kurze  Bemerkungen  zur  Frage  der  malignen  Nicrcnsklerose,  Zcn- 
tralbl. f.  Path.  u.  path.  Anat.  28:408,  1917. 

12.  Her.xheimcr.  G. :  Xier^  und  Hypertonic.  Verhandl.  d.  deutsch.  path. 
Gesellsch.  15:211,  1912;  Ueber  \rteriolonekiose  der  Xieren,  Virchows  .\rch.  f. 
path.  .\nat.  25:709,  1924. 
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spasm.  Severe  glomerular  ischemia  led  to  the  degenerative  and  reactive 
proliferative  changes  seen  in  the  malignant  forms. ^" 

It  was  objected  that  the  cause  of  the  glomerular  ischemia  could  not 
lie  in  capillary  spasm.  Capillary  spasm  should  produce  the  most 
marked  ischemic  changes  distal  to  the  glomerulus,  whereas  they  were 
often  seen  only  proximal  to  the  glomerulus  in  the  afferent  arteriole  and 
not  in  the  glomerulus.  The  cause  of  the  glomerular  ischemia  must 
therefore  lie  somewhere  proximal  to  the  glomerulus. 

KJemperer  and  Otani  were  struck  with  the  fact  that  glomerular 
changes  identical  with  those  of  malignant  nephrosclerosis  could  be 
found  in  the  periphery  of  recent,  aseptic,  renal  infarcts.  They 
declared :  "Here,  there  could  be  no  doubt  as  to  the  ischemic  nature 
of  these  changes."  They  maintained  with  \'olhard  that  benign  nephro- 
sclerosis and  malignant  nephrosclerosis  were  essentially  the  same  and 
that  both  were  ischemic.  But  they  traced  the  origin  of  the  glomerular 
changes  in  the  malignant  form,  not  to  capillary  spasm,  but  to  thrombotic 
or  proliferative  occlusion  at  some  point  in  the  corresponding  aft'erent 
arterioles. ^^  They  demonstrated  these  occlusions  by  painstaking  serial 
sections. 

The  uninjected  kidney,  however,  is  not  altogether  reliable  material 
from  which  to  study  the  vascular  condition  of  that  organ.  Sjovall  ^® 
fixed  kidneys  by  the  ordinary  immersion  in  formaldehyde,  as  well  as 
by  injecting  formaldehyde  into  the  renal  artery.  He  demonstrated 
great  discrepancies  between  the  histologic  pictures  of  the  injected  and 
those  of  the  uninjected  specimens.  \"essels  that  were  apparently 
occluded  by  thrombi  or  proliferation  in  the  uninjected  specimens  were 
widely  patent  in  the  injected  ones.  Gustav  Ricker's  observations, 
which  were  made  directly  on  the  living  animal,  also  strongly  empha- 
sized that  many  of  the  histologic  pictures  that  have  been  accepted  as 
ischemic  were  only  agonal  or  postmortem  artefacts.^' 


13.  Volhard,  F. :  Der  arterielle  Hochdruck,  Verliandl.  d.  deutsch.  Gesellsch.  f. 
inn.  Med.  35:134,  1923. 

14.  Reference  deleted  by  author. 

15.  Klemperer,  P.,  and  Otani,  S. :  Studies  on  Malignant  Nephrosclerosis, 
personal  communication ;  Studies  on  Malignant  Sclerosis  of  the  Kidneys,  Arch. 
Path.  8:559  (Sept.)   1929. 

16.  Sjovall,  E. :  Ueber  die  anatomischen  Formen  der  Xephrosclerose,  Acta 
nied.  Scandinav.  65:484,  1927. 

17.  Ricker,  Gustav:  Sklerose  und  Hypertonic  der  innervierten  Arterien.  Berlin, 
Julius  Springer,  1927. 
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In  view  of  the  foregoing  investigations,  a  study  was  attempted  of 
the  nephrosclerotic  material  available  from  1,000  consecutive  autopsies 
performed  at  the  Cook  County  Hospital  on  patients  over  20  years  of 
age.  An  injection  method  was  used  to  check  the  direct  observations. 
In  the  course  of  this  study,  certain  histologic  changes  attracted  atten- 
tion, which  amplified  the  transition  ]:)etween  benign  and  malignant 
nephrosclerosis.  Analyzed  on  the  basis  of  Ricker's  views,  they  identi- 
fied the  benign  and  malignant  forms,  whatever  their  respective  etiologies 
may  have  been,  in  a  single  pathogenesis.  They  oft'ered  for  both  a  single 
hemod\-namic  mechanism,  which,  however,  is  not  as  commonly  accepted 
ischemic,  but  which  is  a  form  of  hyperemia  with  retardation. 

STATISTICAL     STUDY 

Among  the  1,000  autopsies,  there  were  altogether  171  cases  of 
nephrosclerosis,  36  with  uremia  and  135  without  uremia.  In  47  per 
cent  (80  cases)  of  the  entire  series,  the  chronic  hypertension  terminated 
in  cardiac  decompensation,  in  9  per  cent  (16  cases)  by  a  coronary 
accident,  in  19  per  cent  (32  cases)  by  a  cerebral  vascular  accident,  in 
4  per  cent  (7  cases)  through  some  incidental  cause  and  in  21  per  cent 
(36  cases)  in  uremia. 

In  the  large,  extra-uremic.  so-called  "benign"  group,  eighty-six 
patients,  or  64  per  cent,  were  over  50  years  of  age  and  forty-nine 
patients,  or  36  per  cent,  were  under  50  years  of  age.  Seventy-one  per 
cent  of  Klemperer  and  Otani's  patients  were  over  50.  Forty-five  cases, 
or  33  per  cent,  occurred  in  women,  and  ninety  cases,  or  67  per  cent, 
in  men.  This  ratio  is  practically  the  same  as  the  relative  proportion  of 
autopsies  performed  on  men  and  on  women,  30  and  70  per  cent, 
respectively,  in  the  entire  series.  Therefore,  men  were  affected  as 
commonl}-  as  women. 

Fiftv  (37  per  cent)  of  the  135  cases  occurred  in  colored  patients, 
and  85  (63  per  cent)  in  white  patients.  This  i)ercentage  is  exactly 
the  same  as  that  obtained  at  the  Cook  County  Hospital  in  the  entire 
series  of  1,000  cases.  Thus  colored  patients  were  affected  as  com- 
monly as  white.  Therefore,  there  was  no  sjx'cial  sexual  or  racial  pre- 
disposition toward  benign  nephrosclerosis.  Forty-one  cases  (30  per 
cent)  occurred  in  syphilitic  patients,  and  94  cases  (70  per  cent) 
occurred  in  nonsyphilitic  patients.  Judged  I)\-  the  characteristic  changes 
in  the  aorta,  of  the  entire  1,000  patients  only  17  per  cent  were  syj^hilitic. 
In  the  series  of  nephrosclerotic  patients,  21,  or- 42  per  cent,  of  the  50 
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colored  patients  were  syphilitic.  Nineteen,  or  22  per  cent,  of  the  85 
white  |)atients  were  syphilitic.  This  relative  proportion  is  ahout  the 
same  as  that  for  syphilis  in  colored  and  white  patients  (2:1)  in  the 
entire  1,000  autopsies.  It  can  be  concluded  that  as  far  as  the  material 
from  the  Cook  County  Hospital  demonstrates,  syphilis  is  almost  twice 
as  frec|uent  in  patients  with  benign  nephrosclerosis  as  it  is  in  those 
who  do  not  have  nephrosclerosis,  and  the  importance  of  the  syphilitic 
factor  is  the  same  in  the  colored  as  in  the  white  patients. 

Of  the  thirty-six  patients  who  died  of  uremia,  twenty-five,  or 
69  per  cent,  were  less  than  50  years  of  age,  while  eleven,  or  21  per  cent, 
were  over  50.  In  Klemperer  and  Otani's  patients,  7S  per  cent  were 
under  50  years  of  age.  This  slight  difference  in  percentage  arises  only 
from  the  slightly  dillerent  type  of  material  which  is  included  in  the 
uremic  series  in  this  paper.  With  the  same  type  of  cases  that  Klemperer 
presented,  the  proportion  of  cases  at  the  Cook  County  Hospital  in  which 
the  patients  were  under  50  years  of  age  is  the  same.  74  per  cent. 
Klemperer  and  Otani  found  that  the  average  age  of  women  was 
44  vears ;  of  men,  30.  In  this  series,  even  when  the  results  were 
corrected  for  the  dilterence  in  the  type  of  case,  the  average  age  for 
l:)Oth  men  and  women  was  the  same,  46  years. 

Twelve,  or  ZZ  per  cent,  of  the  uremic  patients  were  syphilitic, 
twenty-four,  or  67  per  cent,  were  nonsyphilitic.  This  proportion  was 
the  same  as  that  found  in  benign  nephrosclerosis.  Of  these  twelve 
joatients,  seven  were  colored  and  five  were  white ;  this  too  was  about 
the  same  relative  proportion  as  that  found  for  syphilis  in  benign 
sclerosis.  The  syphilitic  factor  here  too  was  the  same  in  the  colored 
patients  as  in  the  white  ones.  It  could  be  concluded  that  syphilis  pre- 
disposes to  nephrosclerosis  in  general,  but  no  more  to  the  malignant 
form  than  to  the  benign. 

Twenty-six,  or  72-Z  per  cent,  of  the  cases  occurred  in  colored  per- 
sons, and  10  cases,  or  27.7  per  cent,  in  white  patients.  Since  in  the 
entire  1,000  autopsies  only  36.5  per  cent  occurred  in  colored  patients, 
the  incidence  of  nephrosclerosis  with  uremia  was  twice  as  frequent  in 
the  colored  as  in  the  white  group.  In  benign  nephrosclerosis,  the 
incidence  in  both  races  was  equal,  for  the  racial  proportion  of  cases  was 
the  same  as  in  the  entire  1,000  cases.  Therefore,  while  there  is  no 
racial  predisposition  to  benign  nephrosclerosis,  there  is  a  distinct  pre- 
disposition of  the  colored  race  to  nephrosclerosis  with  uremia. 

Seventeen,  or  47  per  cent,  of  the  cases  occurred  in  women;  nineteen, 
or  SZ  per  cent,  in  men.     In  the  entire  series,  only  30  per  cent  occurred 
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in  women.  Corrected  for  this  general  percentage,  the  proportion  of 
men  to  women  in  mahgnant  nephrosclerosis  was  1  :  2.4,  while  in  benign 
nephrosclerosis  the  proportion  was  1:1.  Therefore,  there  is  a  distinct 
predisposition  of  the  female  sex  to  malignant  nephrosclerosis,  while  no 
such  predisposition  exists  to  the  benign  form. 

CLINICAL     AND     MORPHOLOGIC     STUDY 

Among  the  thirty-six  cases  of  nephrosclerosis  with  uremia,  in  only 
one  had  the  uremia  been  induced  b\'  simple  progressive  shrinking  of  the 
substance  of  the  kidne}-  until  there  was  not  enough  of  it  left  to  support 
life  (case  35,  table  1).  In  this  case  practically  every  glomerulus  was 
partly  or  completely  hyalinized  or  was  involved  in  pericapsular  fibrosis. ^^ 
Hardly  a  normal  glomerulus  was  found.  This  type  of  termination  is 
rare,  because  the  sclerosis  is  slow  and  because  the  nephrosclerotic 
patient  is  in  a  constant,  precarious  state  from  many  other  renal  and 
extrarenal  vascular  dangers.  Before  the  kidney  shrinks  to  a  point 
incompatible  with  life,  the  slow  sclerotic  process  is  usually  stopped 
abruptly  by  cardiac  failure,  a  cerebral  vascular  accident,  a  coronary 
accident  or  through  some  incidental  cause.  Long  before  marked  renal 
atrophy  has  occurred,  the  prolonged  strain  of  maintaining  high  blood 
pressure  and  the  vascular  changes  in  the  myocardium  sometimes  lead 
to  cardiac  decompensation,  which  even  of  itself  may  not  be  fatal,  but 
which  precipitates  uremia  by  abruptly  aggravating  the  renal  circulatory 
embarrassment.^''  There  were  four  such  cases  in  this  series.  In  three 
(cases  33,  34  and  35)  a  moderate  degree  of  renal  atrophy  had  been 
reached.  About  35  per  cent  of  the  glomeruli  were  partly  or  completely 
hyalinized  ;  about  25  or  30  per  cent  were  involved  in  pericapsular  fibrosis 
and  shrinking.  The  remaining  30  or  35  per  cent  were  unchanged, 
except  as  they  showed  some  degree  of  capillary  dilatation.  A  marked 
degree  of  capillary  dilatation  was  prominent  in  the  intertubular  capil- 
laries of  these  kidneys,  as  a  sign  of  the  cardiac  passive  congestion  that 
had  precipitated  the  fatal  renal  insufficiency.  In  one  case  (case  36) 
the  predisposing  renal  sclerosis  had  advanced  but  slightly  when  the 
kidneys  were  thrown  out  of  function  and  uremia  was  precipitated  by 
passive  congestion. 


18.  McGregor,  L. :     Histological  Changes  in  the  Renal  Glomerulus  in  Essential 
Hypertension,  Am.  J.  Path.  6:347,  1929. 

19.  Baehr,    G.,   and    Ritter.    S.    A.:      The    Arterial    Supply    of   tlic    Kidney   in 
Nephritis,  Arch.  Path.  7:458  (March^    1929. 


361 

The  majority  of  the  cases  ending  in  uremia,  thirt\-one  of  thirty-six. 
did  not  show  enough  renal  atrophy  or  enough  passive  congestion  to 
account  for  the  renal  failure.  The  uremic  issue  was  determined  by  an 
altogether  different  type  of  renal  change.  Twenty-three  of  the  cases 
answered  Fahr's  classic  description  of  malignant  nephrosclerosis. 

Clinical  Picture. — The  usual  clinical  picture  was  that  of  chronic 
hypertension  of  long  duration  in  patients  less  than  50  years  of  age : 
the  condition  occurred  in  women  more  commonly  than  in  men  and  in 
colored  patients  more  commonly  than  in  white  ones.  There  was  no 
history  of  previous  nephritis.  The  patients  had  usually  been  robust  and 
sturdy  and  often  had  engaged  in  hard  manual  labor  until  a  short  time 
before  admission.  In  most  cases  the  duration  of  the  antecedent  hyper- 
tensive phase  could  not  be  accurately  determined.  Some  of  the  patients 
had  known  that  the}-  had  had  a  high  blood  pressure  for  from  six  months 
to  ten  years ;  other  patients  were  totally  unaware  of  it  until  the  time  of 
admission.  Whenever  noted,  the  hypertension  was  almost  always  found 
to  be  constant  and  exceedingly  high.  Often  the  condition  was  symptom- 
less; at  other  times  it  was  associated  with  headaches,  weakness,  ner- 
vousness, slight  nocturia  or  visual  disturbances,  which  dragged  on  for 
from  six  weeks  to  months  but  which  afforded  no  great  disability  to  the 
patient.  Frequently  the  patients  were  admitted  with  the  complaints  that 
for  the  last  two  months  the  symptoms  had  become  markedly  worse,  with 
severe  headaches,  marked  visual  disturbance  or  cardiac  insufficiency. 
Some  cases,  however,  had  passed  abruptly  into  the  terminal  state  with- 
out warning.  In  others,  the  patients  dropped  so  quickly  into  coma  that 
no  history  could  be  obtained. 

The  terminal  uremic  state  was  rapid,  progressive  and  relentless.  In 
a  patient  with  chronic  nephritis,  uremic  symptoms  might  develop  and 
the  patient  might  recover  temporarily.  In  the  cases  of  nephrosclerosis 
with  uremia  no  remissions  were  noted  once  the  uremic  symptoms  had 
begun.  In  many  cases  the  duration  of  the  major  presenting  symptoms 
was  difficult  to  ascertain.  The  average  duration  is  estimated  at  five  or 
six  weeks,  with  a  range  of  variation  of  from  one  week  to  four  months. 
Klemperer  and  Otani  observed  an  average  duration  of  the  period  of 
renal  insufficiency  of  thirty-two  days. 

During  this  period,  the  typical  symptoms  of  true  comatose  uremia 
were  manifested.  Nausea  and  vomiting,  extreme  weakness,  restlessness 
and  various  psychic  symptoms  which  progressed  to  apathy  and  coma, 
nosebleeds,  marked  anemia  and  nocturia  were  regularly  noted.     When 
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ophthalmoscopic  examination  was  performed,  albuminuric  neuroretinitis 
was  found.  The  blood  pressure  rose  to  excessive  heights,  and  marked 
retention  of  nitrogen  rapidly  developed.  The  specific  gravity  of  the 
urine  sank,  and  all  tests  showed  severe  impairment  of  renal  function.  In 
several  instances,  the  blood  chemistry  was  normal  even  two  or  three 
weeks  before  death.  The  amount  of  urea  nitrogen  would  then  rise  to 
40  or  50  mg.  per  hundred  cubic  centimeters  one  week  before  death, 
and  by  the  last  day  or  two  it  might  have  risen  to  130  mg.  per  hundred 
cubic  centimeters  and  even  higher.  So  rapidly  may  this  retention 
develop,  that  unless  a  chemical  examination  of  the  blood  had  been  made 
just  before  death,  it  was  found  advisable  to  check  it  post  mortem  by 
determining  the  indican  content  of  the  blood.  An  indicanemia  of  3  + 
or  4  -|-  was  considered  adequate  chemical  evidence  of  uremia.-" 

Gross  Anatomic  Observations. — In  most  cases  the  gross  observations 
at  autopsy  were  typical  of  simple  uremia.  The  characteristic  obser- 
vations that  were  accepted  to  establish  the  diagnosis  of  uremia  were 
uredrosis,  fibrinous  pericarditis,  hemorrhagic  and  ulcerative  ileocolitis 
and  petechial  hemorrhages  in  the  skin,  the  epicardium  and  the  mucosa 
of  the  bladder.  The  heart  was  very  large,  far  exceeding  the  normal 
limits,-^  with  a  firm,  rubbery  myocardium.  The  uremic  picture  was 
usually  so  brief  that  it  was  free  from  incidental  noteworthy  compli- 
cations. In  a  few  cases,  however,  hemorrhage  from  an  acute  peptic 
ulcer,  uremic  cerebral  hemorrhage  or  focal  bronchopneumonia  had 
helped  to  terminate  the  case. 

The  kidneys  were  usually  of  almost  normal  size,  each  weighing  about 
120  Gm.  The  capsule  was  but  slightly  adherent.  On  separation,  it 
left  a  diffuse,  fine,  evenly  granular  surface  that  was  composed  of  small, 
irregular,  purplish-brown  elevations  separated  by  narrow,  deeper 
reddish-purple  depressions.  Bright  red  petechiae  ranging  in  size  from 
that  of  a  pinhead  to  that  of  a  millet  seed  were  sprinkled  over  the 
surface.  The  hemorrhages  were  characteristic  and  served  grossly  to 
differentiate  the  kidneys  from  those  in  glomerulonephritis  in  which 
the  hemorrhages  are  smaller  and  resemble  "flea-bites."  The  cortex  was 
not  much  reduced,  being  about  7  mm.   in  width.     Surfaces  made  by 


20.  Monias,  R.  L.,  and  Shapiro,  P.:  The  Vahie  of  tlie  Indican  Determination 
in  the  Blood  in  Cases  of  Renal  Insufficiency,  Arch.  Int.  Med.  45:573  (April)  1930. 

21.  Gewert,  M. :  Uebcr  die  Schwankimsen  des  Herzgewichts  in  der  verschie- 
dcnen  Lcbensaltern  unter  normalen  und  pathologischen  \'erhaltnissen.  Jena,  Gustav 
Fischer,  1929. 
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section  were  light  reddish-purple,  mottled  with  lighter  grayish-red  areas. 
Cortical  markings  were  obscure.  Similar  large  petechiae  were  scattered 
over  the  sectioned  surfaces  and  over  the  pelvic  mucosa.  The  cross- 
sections  of  the  arcuate  arteries  were  thickened  and  gaping.  The  renal 
arteries  were  markedly  thickened. 

Microscopic  Observations. — Microscopic  examination  of  the  kidneys 
revealed  that  fully  60  per  cent  of  the  glomeruli  were  unchanged ;  about 
10  or  15  per  cent  were  completely  or  partly  hyalinized.  and  about 
10  per  cent  conformed  to  the  ordinary  type  of  hypertensive  glomerulus, 
with  decrease  in  size,  apparent  increase  in  the  pericapsular  connective 
tissue  and  simplification  of  tufts.  From  15  to  20  per  cent  of  the 
glomeruli,  however,  were  enlarged  to  the  size  of  a  high  power  field 
and  were  fully  rounded.  Bowman's  capsular  epithelium  was  swollen, 
proliferated  and  sometimes  thrown  into  a  few  layers.  Bowman's  spaces 
were  usually  narrow,  but  they  often  contained  a  little  homogeneous, 
oxyphilic  material  with  erythrocytes  and  a  few  leukocytes,  and  sometimes 
were  filled  with  large  or  small  hemorrhagic  extravasations.  The 
glomerular  tufts  were  enlarged  just  as  in  a  nephritis,  but  in  marked 
contrast  to  nephritis,  the  individual  capillary  loops  participated  irregu- 
larly in  the  following  changes.  Sometimes  only  a  few  loops  were 
involved  and  sometimes  all  of  them.  When  the  involvement  was  only 
partial,  it  was  most  frequently  seen  and  was  most  severe  near  the 
hilus  of  the  glomerulus. 

The  changes  consisted  of  a  swelling  and  desquamation  of  the 
endothelial  cells,  a  swelling  of  the  basement  membrane  and  a  swelling 
and  proliferation  of  the  epithelial  cells.  Fine  fat  droplets  were  deposited 
abundantly  in  all  elements  of  the  thickened  capillary  walls.  An  occa- 
sional hyaline  droplet  was  also  noted.  When  the  changes  involved  an 
entire  glomerulus,  it  closely  resembled  the  mild  intracapillary  glomerulo- 
nephritis seen  in  older  patients,  as  Klemperer  and  Otani  pointed  out. 
Usually,  however,  the  changes  involved  only  a  few  loops  of  one 
glomerulus  and  left  the  others  unchanged.  This  focal  character  differ- 
entiated it  readily  from  nephritis  in  which  every  loop  of  every  glomeru- 
lus is  involved  fLohicin --). 

The  same  irregularity  was  noted  in  the  blood  content  of  the  indi- 
vidual capillary  loops.  Some  of  the  loops  had  apparently  collapsed  and 
were  fused  together.     Some  of  them  were  widely  dilated  with  erythro- 


22.  Lolilein.    M. :      Ueber    die    cntzuenclliclicn    Verandcrungcn    der    Gluincruli 
mensclilichen  Xieren,  Arb.  a.  d.  path.  Inst,  zu  Leipzig,  1908. 
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cytes  and  with  a  small  but  varying  number  of  leukocytes  and  desqua- 
mated endothelial  cells.  In  some  glomeruli,  all  the  capillaries  were 
widely  dilated,  as  if  the  whole  glomerular  capillary  tuft  had  completely 
relaxed ;  in  others,  onl\-  a  few  capillaries  were  dilated.  When  the 
dilatation  was  focal,  it  was  most  frequently  seen  and  most  severe  at 
the  hilus  of  the  glomerulus ;  this  condition  was  associated  with  the  most 
marked  cellular  changes  previously  described.  The  most  common  site 
of  the  worst  dilatations  as  well  as  of  the  most  severe  cellular  changes 
was  the  intraglomerular  part  of  the  aflterent  arteriole  (fig.  1). 

In  addition  to  these  changes,  there  were  certain  other  striking 
changes  which  affected  but  few  of  the  enlarged  glomeruli.  In  these 
glomeruli,  single  capillary  loops,  usually  those  most  widely  dilated  and 
those  near  the  hilus,  showed  a  marked  thickening  and  diffuse  hyalin- 
ization  of  their  walls,  which  in  about  3  per  cent  of  the  glomeruli  had 
advanced  to  an  actual  fibrinoid  necrosis.  In  the  hematoxylin  and  eosin 
sections,  the  necrotic  capillary  walls  stained  a  smudgy  purple,  with 
fine  deep  blue  granules  of  karyorrhectic  nuclei,  in  contrast  with  the 
homogeneous,  light  pink  cytoplasm  and  swollen,  vesicular  nuclei  of 
simple  hyalinization.  Herxheimer  -^  called  attention  to  these  differ- 
ences, and  demonstrated  by  Weigert's  stain  that  this  type  of  necrosis 
was  actually  associated  with  the  appearance  of  a  fibrinoid  substance. 
Fat  was  demonstrated  in  abundant,  irregular  droplets  in  the  necrotic 
walls. 

Occasionally,  tl^e  entire  glomerulus  was  involved  in  the  necrosis. 
Usually,  however,  there  were  only  one  or  two  necrotic  loops  near  the 
hilus  with  numerous  widely  dilated,  nonnecrotic  loops  at  the  peripherx 
that  showed  only  the  proliferative,  exudative  and  slight  degenerative 
changes  previously  mentioned.  The  necrotic  loops  themselves  some- 
times appeared  occluded,  but  they  were  usually  the  ones  most  severely 
dilated.  When  the  necrosis  involved  many  loops,  there  was  sometimes 
an  abundant  infiltration  of  leukocytes ;  this  was  never  seen  when  the 
necrosis  was  slight.  In  a  few  cases  in  which  entire  glomeruli  were 
necrotic,  fine  granules  of  calcium  were  deposited,  and  the  leukocytic 
reaction  was  marked.  All  of  these  changes  were  seen  not  only  in 
the  enlarged  glomeruli,  but  also,  occasionally,  in  the  hypertensive 
glomeruli  and  even  in  the  partly  hyalinized  ones. 

\\  hen  necrosis  affected  a  glomerulus,  the  intraglomerular  part  of  the 
afferent  arteriole  was  alwavs  severely  involved.     The  extraglomerular 


23.  Herxheimer   (footnote   12.  second  reference). 
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part  of  the  atterent  arteriole  also  was  practically  always  involved.  But 
often  the  arteriole  alone  was  necrotic,  and  either  with  a  dilated  lumen 
or  even  with  an  apparently  obstructed  lumen,  led  to  a  glomerulus  that 


Fig.  2. — Necrotic  arteriole  winding  toward  its  glomerulus,  which  shows  no 
necrosis,  but  only  the  prenecrotic  proliferative  changes.  Despite  the  apparent 
arteriolar  occlusion,  the  glomerulus  is  still  vial)le.  Leitz  apochromatic  16  mm., 
pcriplanar  4,  camera  length  45  cm. 


showed  no  necrosis  but  only  the  proliferative  and  slight  degenerative 
changes  and  the  focal  capillary  dilatation  ])reviously  mentioned  (fig.  2). 
in    four   cases    oiilv    artrri'ijonecrosis    was    tdiuid    in    the    kicliiex .       The 
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glomeruli  presented  all  the  other  changes  described,  but  no  necrosis. 
The  arteriolar  walls  were  thickened  ;  they  stained  a  sniudg}-  purple,  with 
fine,  deep  blue  granules  of  nuclear  disintegration,  and  they  showed  an 
extreme  fatty  degeneration.  There  was  an  indistinct  limitation  of  the 
wall  of  the  vessel  and  diffuse  and  localized  aneurysmal  dilatations.  The 
necrotic  arteriolar  walls  were  often  impregnated  by  erythrocytes,  and 
sometimes  they  were  split  by  larger  hemorrhagic  extravasations,  which 
extended  widely  into  the  adjacent  interstitial  tissue.  This  was  the  basis 
for  the  large  petechial  hemorrhages  noted  grossly.  In  places  the  arteri- 
olar lumen  was  apparently  obstructed ;  in  other  places  it  was  only  partly 
occluded  by  swollen  endothelial  cells,  desquamated  cells,  erythrocytes, 
leukocytes  and  structureless  debris. 

Occasionally,  this  fibrinoid  necrosis  extended  proximally  all  the  way 
to  the  intima  of  the  small  interlobular  arteries.  In  a  few  cases  such 
extensive  necrosis  was  associated  with  the  formation  of  periarteriolar 
nodules  composed  of  swollen  and  proliferated  adventitial  cells  with  a 
few  polymorphonuclear  leukocytes  (fig.  3).  In  some  cases,  extensive 
necrosis  was  found  without  periarteriolar  reaction,  but  the  latter  was 
found  only  intimately  associated  with  severe  necrosis.  It  was  rarely 
present,  but,  when  it  appeared,  it  was  directly  proportional  to  the  exten- 
siveness  of  the  necrosis.  All  transitions  could  be  seen,  from  cases  with 
moderately  extensive  necrosis  and  slight  periarteriolar  infiltration,  to 
those  with  more  extensive  necrosis  and  the  well  defined  picture  of  a 
periarteriolitis  nodosa. 

Necrosis  visually  involved  only  a  small  proportion  of  the  arterioles. 
The  remainder  showed  only  an  intimal  thickening  with  hyaline  and  fatty 
degeneration.  The  large  arteries,  the  arcuate  arteries  and  the  inter- 
tubular  arteries  showed  a  progressively  more  marked  intimal  thickening. 
In  some  branches,  the  thickened  intima  was  dense,  fibrotic  and  arranged 
in  definite  layers  with  elastica  proliferation,  as  in  the  benign  form  of 
nephrosclerosis.  This  "hyperplastic  intimal  thickening"  of  Hueck  -* 
involved  the  arteries  and  arterioles  that  lead  to  the  hypertensive  and 
hyalinized  glomeruli.  In  most  of  the  vessels,  however,  the  intimal 
thickening  even  exceeded  that  seen  in  benign  nephrosclerosis ;  it  was 
even  more  irregular  and  different  in  appearance.  The  intima  was  thick 
but  loose,  and  was  composed  of  a  pale,  light  blue  ground  substance  in 


24.  Hueck,  W. :  Ueber  das  Mesencliym,  Beitr.  z.  patli.  .Anat.  u.  z.  allg.  Patli. 
66:330,  1920;  Anatomisches  zur  Frage  nach  Wesen  unci  Ursache  der  Arterioskle- 
rose,  Miinchen.  med.  Wclinschr.  67:535,  1920. 
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which  many  star-shaped  cells  were  loosely  suspended,  and  in  which  but 
few^  collagenous  and  elastic  fibrils  were  loosely  scattered.  The  picture 
corresponded  to  the  "regenerative  intimal  thickening"  of  Jores.  which 


%  ^^'Tr^^' 


Fig.  3. — Necrotic  arteriole.  Tlic  arteriolar  wall  is  impregnated  by  erythrocytes 
and  leukocytes.  It  is  surrounded  by  a  periarteriolar  nodule  composed  of  prolif- 
erated adventitial  cells  and  polymorphonuclear  leukocytes.  Leitz  apochromatic 
8  mm.,  pcriplanar  4,  camera  length  45  cm. 

Hucck  clearh'  imtlined  as  being  only  a  more  rapidly  developing  form  of 
hyperplastic  intimal  thickening.     These  vessels  were  associated  with  the 
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enlarged  necrotic  or  prenecrotic  glomeruli  described.  Fine  fat  and 
hyaline  droplets  were  deposited  in  the  deeper  layers  of  the  thickened 
intima.  The  media  was  usualh'  atrophic,  but  occasionally'  it  showed  an 
apparent  slight  hypertrophy. 

The  convoluted  tubuli  showed  a  striking  degeneration  of  the  hyaline 
droplets.  This  degeneration  was  practically  never  seen  in  the  benign 
form.  Many  of  the  tubuli  were  filled  with  extra vasated  erythrocytes. 
The  interstitial  tissue  was  slight^  mcreased  focally ;  within  it,  the 
pericapsular  branch  of  the  afferent  arterioles  was  sometimes  seen  to 
be  dilated,  but  the  efferent  arterioles  and  the  intertubular  capillaries  were 
not  dilated  as  in  cases  of  passive  congestion. 

In  other  organs,  arteriosclerosis  and  arteriolosclerosis  were  less 
constantly  seen.  In  the  spleen  they  were  common,  but  in  this  organ 
they  are  physiologic  in  old  age.  These  conditions  were  found  often  in 
the  pancreas  and  liver  and  occasionally  in  the  suprarenal  gland.  Necro- 
sis was  never  seen  outside  the  kidneys,  except  in  one  case,  in  which 
the  spleen  showed  multiple  areas  of  necrosis.  The  "speckled  spleen" 
reported  by  Feitis  -^  had  been  reported  only  in  cases  of  nephrosclerosis 
with  uremia.  Necrosis  of  the  pancreas  has  also  occasionally  been 
reported  by  others.^ 

In  two  cases,  the  malignant  renal  changes  were  accompanied  by  other 
complicating  renal  conditions.  In  one  case  (case  22)  in  which  there  was 
generalized  disseminated  miliary  tuberculosis,  there  were  numerous 
miliary  tubercles  in  the  previously  sclerotic  kidneys.  In  the  epitheloid 
zone  of  these  tubercles  and  even  beyond  them,  necrotic  and  prenecrotic 
glomeruli  and  necrotic  arterioles  were  found  (fig.  4).  In  case  23, 
pyelonephritis  was  similarly  associated. 

In  the  remaining  eight  cases  (cases  24  to  31),  there  was  a  dis- 
crepancy in  the  histologic  observations.  The  clinical  picture  conformed 
exactly  with  that  of  classic  malignant  nephrosclerosis.  The  general 
observations  at  autopsy  were  the  same,  except  that  there  was  usually 
some  severe  complication  that  had  hastened  the  fatal  termination.  The 
kidneys  were  grossly  identical,  except  that  the  petechial  hemorrhages 
were  scanty  or  absent.  Microscopic  examination  revealed  most  of  the 
changes  already  described  with  an  even  more  widespread  and  more 
marked  focal  and  glomerular  capillary  dilatation,  with  enlarged  glo- 
meruli, proliferative  and  degenerative  changes  and  intimal  thickenings. 
In  some  of  the  enlarged  glomeruli,  with  markedly  dilated  capillary  loops. 


25.  Feitis,    H. :     Ueber   multiple   Xekroseii    in   (kr    Milz.    T'.titr.   /..   path.    .\nat. 
11.  7..  alls.  Path.  68:297.  1921. 
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some  of  the  loops  near  the  hilus  showed  a  marked,  hyaline  thickening. 
Actual  necrosis  of  glomeruli  or  arterioles  could  nowhere  be  found.  In 
seven  of  these  cases,  the  only  suggestion  of  early  necrosis  was  a  slight 
smudgy  purple  transformation  of  the  hyalinized  capillary  loops  that 
have  been  described.  In  case  30,  a  marked  preceding  sclerotic  paren- 
chymal atrophy  was  also  present ;  this  atrophy  had  probably  contributed 
to  the  renal  failure. 

Among  the  1,000  cases  in  which  autopsy  was  performed  there  were 
42  of  glomerulonephritis.  Twenty-four  of  the  patients  had  died  in 
uremia,  and  18  through  some  factor  other  than  uremia.  In  the  uremic 
group  there  were  4  cases  of  chronic  nephritis  and  1  of  subacute  nephritis 
which  showed  the  samic  type  of  glomerulonecrosis  and  arteriolonecrosis. 
One  case  of  chronic  and  one  of  subacute  nephritis  showed  only  arteriolo- 
necrosis (table  2).  In  one  case  of  rapidly  progressive  subacute  nephritis 
in  a  child  12  years  of  age,  there  was  an  extensive  glomerulonecrosis 
and  arteriolonecrosis  as  it  is  seen  in  the  most  severe  cases  of  malignant 
nephrosclerosis,  accompanied  by  periarteriolitis  nodosa.  One  case  of 
chronic  nephritis  showed  a  focal  capillary  dilatation  with  but  slight 
necrosis.  Four  cases  showed  the  glomerular  capillary  dilatation  with  no 
suggestion  of  necrosis.  One  case  had  progressed  to  uremia  through 
advanced  parenchymal  atroph\-.  The  rest  showed  no  marked  atrophy 
cr  nscrosis  and  only  an  occasional  dilated  capillary  loop.  The  hyaline 
drop  degeneration  of  the  convoluted  tubuli  was  as  striking  as  in  the 
cases  of  malignant  nephrosclerosis. 

Necrosis  of  the  glomeruli  or  the  arterioles  was  never  seen  in  any  of 
the  cases  of  benign  nephrosclerosis.  However,  occasional  observations 
of  this  kind  have  been  reported  by  others,  even  by  Fahr.  The  other 
changes,  however,  were  seen  more  frequently.  In  case  of  benign  nephro- 
sclerosis that  terminated  through  some  factor  other  than  uremia,  an 
occasional  enlarged  glomerulus  with  slight  proliferative  and  degenera- 
tive changes  could  be  found.  Even  more  commonly,  an  irregular,  focal, 
glomerular,  capillary  dilatation  similar  to  liut  not  as  marked  as  that  seen 
in  the  malignant  form  was  noted.  Here,  too,  it  was  most  common  and 
severe  near  the  hilus  of  the  glomerulus,  and  in  the  intraglomerular  part 
of  the  afferent  arteriole.'-'''  The  eight  cases  of  malignant  nephrosclerosis 
without  necrosis  but  with  marked  ca])illary  dilatations,  proliferative  and 
prenecrotic  changes  presented  all  transitions  between  the  cases  of  benign 


26.  JafFe,  R.  H. :     The  Vascular  Changes  of  the  Kidney  in  Hypertension,  Am. 
J.  M.  Sc.  169:88.  1925. 
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nephrosclerosis  without  necrosis  and  the  cases  of  mahgnant  nephro- 
sclerosis with  necrosis.  These  transitions  without  necrosis  but  with  vas- 
cular dilatations  strengthened  the  impression  that  benign  and  malignant 
nephrosclerosis  were  essentially  the  same,  differing  only  in  the  speed 
of  development.  The  feature  common  to  all  cases  was  the  presence  of 
irregular,  focal,  capillary  dilatations. 

The  marked  capillary  dilatations  seen  in  the  malignant  and  in  the 
transition  forms  and  the  less  marked  dilatations  seen  in  the  benign 
forms  suggested,  however,  that  something  was  wrong  with  the  ischemic 
hypothesis.  Ischemia,  also,  was  not  compatible  with  the  proliferative 
changes  observed.  Proliferation  requires  an  increased  and  not  a 
decreased  amount  of  nutrient  fluid.  Indeed,  the  proliferative  and  pre- 
necrotic  changes  were  foimd  intimatel}-  associated  with  the  most  widely 
dilated  capillaries,  and  not  with  the  ischemic  ones.  X'olhard  held  that 
the  proliferative  changes  were  reactions  to  ischemic  degeneration,  but 
thev  were  often  marked  when  there  was  little  or  no  degeneration  with 
them.  Furthermore,  ischemia  does  not  produce  a  fibrinoid  type  of  necro- 
sis, but  a  hyaline  necrosis.  The  swollen,  oxyphilic,  hyaline  ghosts  of 
glomeruli  in  the  bloodless  centers  of  anemic  infarcts  (fig.  5)  are 
altogether  dift'erent  from  the  proliferated,  degenerated  and  necrotic 
glomeruli,  identical  with  those  of  malignant  nephrosclerosis  seen  in  the 
j.-eriphery  of  the  infarcts  (fig.  6).  The  glomeruli  are  foimd  only  in 
the  periphery  of  the  recent  infarcts,  in  the  zones  of  hyperemia  and 
leukocytic  infiltration  and  marked  circulatory  disturbances,  but  never 
in  the  anemic  centers.  Therefore,  to  secure  a  more  reliable  impression 
of  the  actual  state  of  hyperemia  or  ischemia  in  the  renal  blood  vessels 
of  malignant  nephrosclerosis,  a  series  of  injection  experiments  was 
performed. 

EXPERIMENTAL     INJECTION' 

Renal  injections  have  been  applied  many  times  before.  All  writers 
have  concurred  that  in  nephrosclerosis  renal  permeability  is  markedly 
reduced.  Rigo  -'  perfused  normal  and  pathologic  kidneys  with  horse 
serum  at  body  temperature  and  at  constant  pressures.  He  found  that, 
normally,  from  90  to  200  cc.  of  serum  would  pass  through  the  vessels 
of  the  kidney  within  five  minutes.  In  sclerotic  kidneys,  the  perfusibil- 
ity  was  so  markedly  reduced  that  only  from  4.5  to  8  cc.  would  get 
through  within  this  time. 


27.  Rigo.  A. :  Untersuchungen  iiber  die  postmortale  Durchstromungskapazitat 
des  Xierenblutgefass-Syslems  bei  verschiedeiien  Erkrankungcn,  Frankfurt.  Ztschr. 
f.  Path.  31:1.  1925. 
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Doenecke  and  Rothschild  -^  perfused  kidneys  with  physiologic  solu- 
tion of  sodium  chloride  at  body  temperature,  but  at  var\ing  pressures. 
With  normal  kidneys,  perfusion  began  at  from  10  to  50  mm.  of  mercur\- 
and  at  120  mm.  amounted  to  100  cc.  per  minute.  AMth  sclerotic  kidneys 
perfusion  did  not  begin  until  a  pressure  of  at  least  from  80  to  150  mm. 
of  mercury  was  used.  At  150  mm.,  the  salt  solution  might  barely 
squeeze  through,  and  at  200  mm.  of  mercury,  the  perfusion  would 
amount  to  only  4  cc.  or  so.  per  minute. 

Baehr  and  Ritter  ^"  reviewed  the  various  methods  of  injection  used. 
They  injected  barium  sulphate-gelatin  mixtures  into  kidneys  and  then 
visualized  the  injection  by  x-rays.  They  were  able  to  demonstrate  in  the 
x-ray  pictures  of  sclerotic  kidneys  a  marked  reduction  in  vasculature. 
They  emphasized  the  circulatory  embarrassment  as  the  mechanism  of 
renal  insufBciency. 

Hayman  -^  has  done  the  most  recent  and  accurately  quantitative 
work  in  this  field.  He  measured  the  outflow  from  ^he  renal  vein  during 
perfusion  at  various  pressures  and  correlated  this  with  roentgenograms 
of  the  vessels  taken  after  injection  and  with  histologic  study.  His 
conclusions  were  the  same.  For  example,  he  found  that  the  perfusi- 
bility  of  normal  kidneys  at  100  mm.  of  mercury  was  1.7  cc.  per  gram 
per  minute.  In  sclerotic  kidneys,  the  perfusibility  at  100  mm.  was  0, 
and  at  200  mm.  it  had  reached  only  1  cc.  per  gram  per  minute. 

The  method  used  here  was  somewhat  similar  to  that  of  Hayman. 
Kidneys  were  removed  at  autopsy  and  perfused  as  soon  as  possible, 
usually  within  an  hour  or  two.  The  left  kidney  was  usually  used  and 
the  right  kidney  was  taken  for  the  immediate  gross  and  histologic  exam- 
ination necessary  to  establish  the  diagnosis.  The  renal  artery  and  vein 
were  left  as  long  as  possible.  The  entire  kidney,  embedded  in  its  para- 
renal fat,  together  with  its  suprarenal  gland,  was  tied  oflf  and  removed. 

The  artery  and  the  vein  were  cannulated.  The  kidney  was  first  per- 
fused with  2  liters  of  physiologic  solution  of  sodium  chloride,  at  Z7  C. 
until  it  was  washed  uniformly  white.  An  ordinary  clinical  baumanom- 
eter  was  inserted  in  the  circuit,  and  the  perfusion  was  conducted  at 
whatever  systolic  blood  pressure  was  recorded  for  the  patient.  The 
numerous  small  leaks  from  the  small  vessels  of  the  pararenal  fat  tissue 
and  especially  of  the  renal  hihis  were  carefully  tied  oft". 


28.  Doenecke,  F.,  and  Rothschild,  P. :  Ueber  das  Verhalten  der  postmortalen 
Durchstromungskapazitat  des  Blutgefass-Systems  der  Xiere  bet  Erkrankungen  mit 
und  ohne  Blutdrucksteigerung,  Zentralbl.  f.  inn.  Med.  48:866,  1927. 

29.  Hayman,  J.  M. :  Experiments  on  the  Patency  of  the  Blood  Vessels  of 
Xephritic  Kidneys,  J.  Clin.  Investigation  8:89,  1930. 
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During  this  preliminary  washing  the  observations  of  Haynian  and 
of  Doenecke  were  readily  repeated.  Perfusion  through  normal  kidneys 
occurred  freely.  At  pressures  of  100  mm.  of  mercury,  the  salt  solu- 
tion issued  in  full  stream  from  the  renal  vein.  With  the  sclerotic 
kidneys,  even  at  200  and  240  mm.  of  mercury,  the  salt  solution  trickled 
through,  only  drop  by  drop,  with  the  greatest  difficulty.  If  the  pressure 
used  for  perfusion  was  allowed  to  fall  to  180  or  160  mm.,  no  fluid 
would  pass  through  the  kidneys. 

\\'hen  the  renal  vessels  had  been  washed  as  clean  as  practicable  with 
salt  solution,  an  india  ink  solution  was  used  for  perfusion.  Here  the  dif- 
ficulty in  perfusion  was  even  more  apparent  than  with  the  salt  solution. 
The  india  ink  flowed  easily  through  normal  kidneys,  but  squeezed 
through  the  sclerotic  kidneys  very  slowly,  even  at  high  pressures.  This 
was  attributed  to  the  somewhat  greater  viscosity  of  the  ink  solution. 
The  viscosity  of  the  ink  as  determined  by  the  Hess  capillary  viscosimeter 
was  120.  That  of  blood  serum  was  125.  Dilution  of  the  ink  with  0.9 
per  cent  salt  solution  or  with  6  per  cent  acacia  in  0.9  per  cent  salt  solu- 
tion reduced  the  viscosity,  but  gave  no  better  end-results.  Even  at  a 
dilution  of  1  :  8,  with  a  viscosity  of  87.5,  but  little  more  ink  came 
through.  Accordingly,  the  conclusion  was  drawn  that  the  primary  vas- 
cular impairment  of  permeability  was  already  so  great  that  the  differ- 
ences in  the  viscosity  of  the  perfusion  fluid  became  an  insignificant 
factor. 

The  perfusion  with  ink  was  maintained  for  about  one  hoiu'.  The 
kidneys  were  then  fixed  at  once  in  a  diluted  solution  of  formaldehyde, 
U.  S.  P.  (1  :  10).  A  small  piece  was  also  fixed  in  alcohol.  Frozen  and 
paraffin  sections  were  then  made  of  the  kidney  into  which  ink  had  been 
injected  ;  they  were  stained  with  hematoxylin  and  eosin  and  with  sudan 
III,  and  compared  with  the  uninjected  kidney  of  the  same  patient.  No 
appreciable  difference  in  result  was  obtained  between  the  material  fixed 
in  formaldehyde  and  that  fixed  in  alcohol,  between  the  frozen  sections 
and  the  paraffin  sections  or  between  the  perfusions  with  low  dilutions 
of  india  ink  and  those  with  high  dilutions. 

Examination  of  all  of  these  sections  revealed  that  in  normal  kidneys 
the  ink  was  present  in  a  large  majority  of  the  glomeruli.  In  the  sclerotic 
kidneys,  it  was  present  in  but  a  ]iart  of  the  glomeruli  with  the  surprising 
feature  that  the  injection  of  ink  had  i)articularly  favored  the  glomeruli 
that  were  most  severely  involved  in  the  malignant  changes.  In  a  given 
section,  with  60  per  cent  or  more  of  the  glomeruli  unchanged,  few  of  the 
normal  glomeruli  contained  ink.  Of  the  20  per  cent  or  so  of  ])artly 
hyalinized   or  hNpcrtensive  glomeruli,  a   somewhat   larger  number  cou- 
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tained  ink.  and  these  were  usually  the  ones  with  the  earlv  malignant 
changes.  The  enlarged  glomeruli,  numbering  only  15  or  20  per  cent 
of  the  total,  presented  the  greatest  actual  number  of  injected  ones.  The 
more  seAxrely  damaged  the  glomerulus,  the  greater  was  the  amount  of 
ink  that  had  accum.ulated  within  it  (fig.  7). 

Xot  only  did  the  ink  favor  the  pathologic  glomeruli  over  their  more 
numerous,  normal  neighbors,  but  in  a  single  glomerulus,  the  ink  was 
most  abimdant  at  the  site  of  the  most  severe  changes.  If  only  a  few 
capillary  loops  were  involved  in  proliferation  and  focal  dilatation, 
the  ink  appeared  only  in  those  loops.  If  only  one  or  two  loops  near 
the  hilus  were  necrotic,  the  ink  was  found  within  these  necrotic  loops, 
and  less  abimdantly.  or  not  at  all.  in  the  less  severely  involved,  more 
peripheral  ones  (fig.  8). 

\\'ith  the  injection  of  ink  it  was  found  that  the  arterioles  that  were 
apparently  occluded  in  the  uninjected  specimens  possessed  widely  filled 
lumina.  Necrotic  arterioles  with  dilated  lumina  filled  by  ink  led  freely 
into  their  corresponding  necrotic  or  prenecrotic  glomeruli.  Adjacent 
normal  or  hyalinized  arterioles  with  their  normal,  hypertensive  or 
hyalinized  glomeruli  were  more  often  empty  of  ink. 

So  far  it  was  apparent  that  the  more  severe  the  glomerular  changes, 
the  greater  was  the  amount  of  blood  contained  in  the  involved  capillary 
loops.  This  was  checked  by  the  injection  of  ink  which  had  accumulated 
most  abundantl}-  in  the  loops  that  were  most  severely  damaged.  It  could 
therefore  be  concluded  that  hyperemia,  not  ischemia,  was  associated  with 
these  malignant  changes.  Klemperer  and  Otani  had  already  noted  the 
vascular  dilatations  in  malignant  nephrosclerosis,  but  had  explained  them 
on  the  basis  of  back  flow  from  adjacent  normal  glomeruli,  through  the 
efiferent  arterioles. 

Since  with  all  the  difficulty  of  injection,  ink  was  found  most  abun- 
dantly in  the  necrotic  glomeruli,  it  is  unlikely  that  it  could  have  reached 
them  by  back  flow  from  their  normal  neighbors.  That  this  hyj^eremia 
was  not  a  result  of  back  flow  was  further  indicated  by  the  fact  that 
the  ink  was  found  more  abundantly  at  the  hilus  of  the  involved  glomeruli 
than  at  the  periphery,  and  finally  by  the  fact  that  little  or  no  ink  was 
found  in  the  elTerent  arterioles  or  intervening  intertubular  capillaries. 
To  confirm  this  point,  however,  serial  sections  were  made  from  the 
specimens  into  which  injections  had  been  made.  In  these  sections,  the 
injected  ink  could  be  followed  clearly  from  the  intertubular  artery 
directly  through  the  necrotic  afi'erent  arteriole  into  the  necrotic  (fig.  10) 
or  prenecrotic  (fig.  9)  hyperemic  glomeruli.     Occasionally  it  was  traced 
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into  the  pericapsular  branch  of  the  atterent  arteriole  (fig.  8j,  but  it 
never  originated  in  the  efferent  arterioles  or  intertubular  capillaries.  The 
hyperemia  was  therefore  conclusively  direct  and  not  retrograde. 


Fig.  9. — Specimen  from  serial  sections  in  which  the  injection  of  ink  could  be 
followed  from  the  interlobular  artery  directly  through  the  necrotic,  dilated,  affer- 
ent arteriole  into  the  prenecrotic  glomerulus.  Leitz  apochromatic  8  mm.,  peri- 
planar  4,  camera  length  45  cm. 
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COMMENT 

It  was  difficult  to  reconcile  these  observations.  Xephrosclerosis  is 
undeniably  associated  with  ischemia.  Even  the  experiments  described 
showed  the  extreme  slowness  and  difficulty  with  which  blood  passes 
through  these  kidneys  at  even  very  high  pressures.  Also  the  impaired 
permeability  during  life  is  almost  certainly  the  basis  for  the  renal  func- 
tional insv:fficienc}-.  Ischemia  exists  and  may  well  be  accepted  as  the 
cause  of  the  uremia.  But  ischemia  as  such  is  not  the  basis  for  the 
characteristic  pathologic  changes.  These  changes  were  intimately  and 
proportionately  associated,  not  with  ischemia,  but  with  a  direct 
hyperemia. 

The  confusion  arose  from  failure  to  recognize  that  vascular  dilata- 
tion does  not  necessarily  denote  hyperemia.  It  is  an  example  of  the 
failure  of  morphologic  investigation  when  unsupported  by  physiologic 
correlation.  \Miat  really  existed  was  a  hyperemia  in  the  sense  that  a 
given  portion  of  the  vascular  tree  at  an}-  one  time  contained  a  greater 
quantity  of  blood,  but  an  ischemia  in  the  sense  that  the  blood  was 
passing  through  these  vessels  much  more  slowly  than  before.  What 
really  occurred  was  a  hyperemia  with  retardation,  just  as  it  is  seen  in 
any  inflammatory  lesion  (Fahraeus  ^°).  The  retardation  may  proceed 
to  complete  stasis.  For  the  less  severe  degrees  of  this  condition,  Jalte 
suggested  the  term  "prestasis."  The  vessels  are  widely  dilated,  the 
blood  is  flowing  through  them  very  slowly  or  not  at  all. 

Gustav  Ricker  ^"  first  propounded  this  conception  to  explain  the 
paradox  that  I  encountered  of  hyperemia  associated  with  ischemia.  He 
based  his  conclusions  on  direct  studies  on  the  living  animal  and  on 
occasional  observations  on  human  beings  during  surgical  operation. 
According  to  his  views,  the  arteries,  arterioles  and  capillaries  are 
innervated  organs,  with  a  double  nerve  supply  regulating  constriction 
and  dilatation.  Moderate  stimuli  produce  moderate  contraction ;  strong 
stimuli  produce  marked  contraction  ;  excessive  stimuli  produce  a  loss 
of  constrictor  tonus,  with  paralysis.  Dilator  tonus  is  less  sensitive  and  is 
retained  after  constrictor  tonus  is  lost.  Excessive  stimuli,  therefore, 
result  quickly,  not  in  contraction,  but  in  dilatation. 

The  arterial  tree  reacts  segmentally.  Its  peripheral  portions  are  pro- 
gressively more  sensitive  than  the  proximal  portions.  A  .stimulus  that 
is  sufficiently  strong  to  cause  marked  contraction  of  a  larger  artery  con- 
stitutes  an   excessive    stimulus    for   the    capillaries   and    arterioles    and 


30.  Fahraeus,  R. :     The  Suspension  Stability  of  the  Blood,  Physiol.  Rev.  9:241, 
1929. 
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results  in  their  dilatation.  This  dissociation  in  reaction  between  arterial 
contraction  and  peripheral  dilatation  is  not  always  uniform.  But  when- 
ever and  where\-er  it  occurs,  there  is  a  marked  decrease  in  the  velocity 
of  fiow  through  the  involved,  dilated,  peripheral  bed.  The  narrowed 
arterial  stream  is  retarded  as  it  enters  the  dilated  arteriole  and  capillary, 
just  as  the  current  of  a  river  slows  down  when  it  empties  into  a  lake. 
The  greater  the  peripheral  dilatation,  the  greater  will  be  this  retardation. 

This  dissociation  in  reaction  is  the  normal  vascular  neurogenic  mech- 
anism by  which  the  vessels  of  an  organ  regulate  the  total  blood  supply, 
and  by  which  the  blood  supply  to  the  various  functional  vmits  is  con- 
stantly being  shifted  and  changed.  These  rapid  vascular  changes  play 
a  particularly  prominent  role  in  the  kidney,  in  which  rapid  functional 
changes  are  constantly  going  on.  as  part  of  the  mechanism  to  insure 
physiologic  hemostasis  of  the  organism  (Cannon  ^^). 

Only  on  exaggeration  of  this  normal,  neurogenic,  vascular  mech- 
anism do  organic  pathologic  changes  follow.  The  nutrition  of  the 
vascular  walls  and  of  the  adjacent  tissues  depends  on  the  speed  with 
which  blood  is  flowing  through  their  lumina  and  partly  also  on  the 
adventitial  supply  which  is  being  similarly  regulated.  Constriction  of 
the  artery  gives  a  more  rapid  flow  of  blood  and  with  it  a  faster  inter- 
change of  nutrient  fluids  between  the  lumen  and  the  wall.  With 
dilatation,  the  blood  stream  is  retarded,  and  two  changes  follow:  (1)  a 
liquor  diapedesis,  an  imbibition  of  the  walls  with  an  increased  amount 
of  nutrient  fluid,  and  (2)  a  decrease  in  rate  of  interchange  of  nutrient 
fluids  between  the  lumen  and  the  wall.  The  increased  amount  of  imbi- 
bition of  fluid  favors  cellular  proliferation  and  swelling.  The  decreased 
rate  of  the  interchange  of  fluid  favors  degenerative  changes.  These 
two  factors  vary  in  the  importance  of  their  effect  with  the  degree  of 
dilatation  and  slowing. 

If  the  peripheral  dilatation  is  moderate,  there  is  moderate  retardation 
and  a  moderately  increased  amount  of  imbibition  of  fluid  within  the 
vascular  walls.  This  is  adequate  for  onlv  a  limited  cellular  proliferation 
within  the  somewhat  thickened  vascular  walls,  but  a  more  marked  clastic 
and  collagenous  flbrillar  dift'erentiation  slowly  takes  place.  The  decreased 
rate  of  interchange  of  fluid  favors  the  slow  deposit  of  elastin  and 
collagen  and,  finally,  of  a  small  amount  of  hyalin  and  fat.  The  pro- 
longed retardation  finally  ends  in  slow  atrophic  changes. 

If  retardation  is  marked,  there  is  a  marked  imliibilion  of  the  walls 
of  the  vessels  with  nutrient  fluid.     Tlu'\-  rai>i(ll\-  become  much  swollen. 

31.  Cannon,  W.  P>.:    Orsjanizatinn  tdr  Plivsiolnsical  Hcnionstasis.  Plivsiol.  Rev. 
9:399.  192Q. 
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The  markedly  increased  amount  of  nutrient  fluid  within  them  deter- 
mines an  active  proHferation'of  the  young,  star-shaped,  mesenchymal 
cells,  while  as  yet  only  a  few  scattered  fibrils  have  had  time  to  dilteren- 
tiate.  Fat  is  abundantly  deposited  because  of  the  factor  of  decreased 
rate  of  interchange  of  fluid. 

Severe  dilation  brings  with  it  a  severe  retardation  of  flow.  There  is 
an  even  more  marked  imbibition  of  fluids,  so  that  the  vessels  become 
much  swollen  with  it.  But  the  decrease  in  rate  of  interchange  of  fluid 
is  now  so  great  that  even  the  increased  amount  of  nutrient  fluid  rests 
sluggishly  within  the  swollen  walls  of  the  vessels.  It  is  valueless  for 
cellular  proliferation,  and  only  a  marked  fatty  and  hyaline  degeneration 
occurs.  Finally,  with  extreme  dilatation  there  is  almost  complete  stasis 
of  flow.  The  walls  of  the  vessels  swell  up  with  fluid,  but  the  extreme 
retardation  of  interchange  of  nutrient  fluid  establishes  a  complete  cessa- 
tion of  the  nutrient  supply  to  the  vascular  wall.  The  viability  of  the 
vascular  wall  is  imperiled,  and  as  fibrin  is  deposited  from  the  imbibed 
fluid  a  fibrinoid  necrosis  finally  results. 

As  the  stream  slows  down,  not  only  liquor  diapedesis,  but  er\1:hro- 
diapedesis  takes  place ;  red  blood  cells  and  even  leukocytes  filter  out  of 
the  dilated  lumen  through  the  walls  of  the  vessels  into  the  tissue  spaces 
(see  Fahraeus^°).  Even  before  necrosis  takes  place,  this  erythrodia- 
pedesis  in  the  glomeruli  and  arterioles  may  thus  result  in  moderate 
hematuria  and  small  petechiae  in  the  kidne}-.  When  necrosis  finally 
occurs,  the  walls  of  the  dead  vessels  given  way  under  any  returning 
pressure  of  blood,  dilate  and  break,  so  that  the  larger,  petechial,  hemor- 
rhagic extravasations  of  malignant  nephrosclerosis  are  formed.  If  the 
patient  still  lives,  leukocytes  accumulate  about  the  necrotic  walls  of  the 
vessels,  and  even  calcium  salts  may  be  deposited  from  the  blood  stream 
in  the  partly  necrotic  tissues.  With  prestasis  sufificiently  severe  to  cause 
an  extensive  arteriolar  necrosis,  there  is  a  similar  circulatory  and  nutri- 
tional disturbance  in  the  periarteriolar  tissue.  The  adventitial  cells  pro- 
liferate in  response  to  the  imbibition  of  fluid,  and  with  the  leukocytes 
which  accumulate  about  the  walls  of  the  necrotic  vessels,  form  peri- 
arteriolar nodules.  The  periarteriolitis  is  thus  only  a  later  stage  of 
extensive  necrosis.  Ricker  similarly  accounted  for  the  changes  of 
periarteritis  nodosa  on  a  similar  vascular  and  periarterial,  prestatic  mech- 
anism (Ricker^'  and  Gruber^-). 


32.  Gruber,  G.  B.:     Periarteritis  nodosa,  Vircliows  Arch.   f.  patli.   Anat.  258: 
441.  1925. 


All  of  the  pathologic  changes  that  appear  in  benign  and  malignant 
nephrosclerosis  may  thus  be  accounted  for  on  the  basis  of  various 
degrees  of  the  mechanism  of  retardation.  In  benign  nephrosclerosis, 
the  dissociation  in  reaction  between  arterial  contraction  and  peripheral 
dilatation  is  moderate.  The  retardation,  the  nutritional  impairment  and 
the  consequent  changes  are  slight ;  drawn  out  over  a  long  period,  they 
slowly  induce  a  hyperplastic  intimal  thickening  of  the  arteries  and 
arterioles  and  a  gradual  hyalinization  and  atrophy  of  the  glomeruli.  In 
malignant  nephrosclerosis,  the  dissociation  is  marked  and  the  dilatations 
are  extreme ;  finally  the  retardation  approaches  almost  complete  stasis. 
The  nutrient  supply  is  markedly  reduced  in  the  dilated  vessels,  and 
severe  changes  rapidly  result.  There  is  at  first  a  loose  intimal  swelling 
with  cellular  proliferation  from  the  factor  of  increased  amount  of  imbi- 
bition of  fluid.  As  complete  stasis  is  approached,  the  factor  of  decreased 
rate  of  interchange  of  fluid  predominates,  proliferation  stops  and  severe 
fatty  and  h}-aline  degeneration  and  finally  fibrinoid  necrosis  result. 

Exactly  the  same  mechanism  is  responsible  for  the  changes  seen  in 
nephritis,  in  periarteritis  nodosa  or  in  inflammations  anywhere  in  the 
body.  Ricker  pointed  out  that  the  ischemia  of  nephritis  is  a  postmortem 
illusion,  brought  about  by  agonal  vascular  emptying  in  the  hypertonic 
organ.  When  accidentlly  observed  during  life,  nephritic  kidneys  are 
hyperemic.  W'hen  biopsies  are  taken  from  them,  they  bleed  much  more 
furiously  than  do  normal  kidneys.  What  actually  occurs  in  nephritis  is 
a  retardation  hyperemia.  The  proliferative,  exudative,  degenerative  and 
even  necrotic  changes  that  are  seen  are  based  on  the  same  mechanism 
as  that  in  benign  or  malignant  nephrosclerosis,  except  that  it  is  more 
diffuse.  In  nephritis,  the  vascular  dissociations  involve  uniformly  every 
capillary  loop  of  every  glomerulus. 

The  resemblance  of  malignant  nephrosclerosis  to  nephritis,  as  well 
as  its  resemblance  to  benign  nephrosclerosis  and  the  occasional  transi- 
tion between  them  all  is  therefore  not  surprising.  All  these  pathologic 
processes  are  based,  not  on  ischemia  as  such,  but  on  the  same  mech- 
anism of  retardation  hyperemia  resulting  from  excessive  dissociation 
between  arterial  contraction  and  peripheral  dilatation.  In  nephritis  the 
process  is  moderate.  The  proliferative,  exudative  and  slight  degenera- 
tive changes  of  moderate  retardation  predominate.  But  the  process  is 
so  diffuse  that  though  it  is  moderate  in  degree,  the  entire  kidney  is  at 
once  thrown  out  of  function,  and  uremia  quickly  develops.  The  necrosis 
of  severe  prestasis  is  infrequently  seen  and  then  only  in  the  violent  cases 
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with  ''sturmischen  \'erlauf"  (stormy  course),  or  in  older  patients  with 
a  predisposing  arteriolosclerosis. 

In  benign  nephrosclerosis,  the  process  is  moderate.  It  is  also  not 
ischemic,  but  is  based  on  hyperemia  with  prolonged  retardation.  It  is 
moderate  but  focal,  so  that  most  of  the  kidney  is  still  left  to  carry  on 
renal  function.  In  malignant  nephrosclerosis,  the  process  is  focal  and 
irregular,  but  so  severe  is  the  vascular  upset  that  renal  function  is 
stopped  and  necrotic  lesions  appear.  So  rapid  is  the  onslaught  that  cases 
are  rarely  found  in  the  transitional  stages  before  the  condition  has 
led  to  death  from  uncomplicated  uremia.  Occasionally,  benign  nephro- 
sclerosis may  be  found  in  which  there  is  a  single  necrotic  lesion  or 
which  on  the  verge  of  an  impending,  malignant  acceleration  of  the 
renal,  vascular,  prestatic  process  is  carried  off  by  some  vascular  or  extra- 
vascular  complication  affecting  some  other  vital  organ. 

There  is  thus  no  fundamental  difference  between  the  pathogenesis 
of  benign  or  malignant  nephrosclerosis  or  even  of  glomerulonephritis. 
In  all,  there  is  hyperemia  in  the  sense  that  because  of  peripheral 
vascular  dilatations  a  greater  quantity  of  blood  is  present  at  any  one 
time,  and  ischemia  in  the  sense  that  the  flow  of  blood  is  markedly 
retarded  through  the  involved  vessels.  In  pathogenesis,  nephritis  and 
benign  and  malignant  sclerosis  are  based  only  on  varying  degrees  of 
speed  and  dift'useness  of  the  same  vascular  mechanism  of  hyperemia 
with  retardation. 

The  differences  in  etiology  are  unknown.  In  one  of  the  cases 
reported  miliary  tuberculosis  seems  to  have  induced  the  severe  prestatic 
changes  that  led  to  malignant  sclerosis.  In  another  case,  pyelonephritis 
may  have  done  the  same.  Volhard  ^^  suggested  a  constitutional  or 
acquired  angiospastic  factor,  with  circulating  epinephrine  or  peptones  as 
its  ultimate  cause.  Ask-Upmark's  five  cases  of  juvenile  malignant 
nephrosclerosis  indicate  the  existence  of  some  inherited  endogenous  pre- 
disposition. AMiether  or  not  there  is  some  toxin  as  the  ultimate  cause 
of  the  excessive  stimuli  which  produce  the  malignant  angiospasms  and 
extreme  vascular  dissociations  and  w^hat  that  toxin  may  be  is  not  as  yet 
determined  and  cannot  be  answered  in  this  paper.  Lead  has  been  sug- 
gested.^*    Plumbism  accelerates  vascular  sclerosis,   but  does   not   lead 


33.  Volhard,  F. :  Die  doppelseitigen  hematogenen  Nieren-Erkrankungen,  Berlin, 
Julius  Springer,  1918. 

34.  Battaglia,  F. :  II  rene  saturnine,  Policlinico  (sez.  med.)  34:153,  1927. 
Pejic,  S.:  Nature  of  Primary  Renal  Lesion  Produced  by  Lead.  Ann.  Int.  Med. 
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especially  to  malignant  sclerosis.  Syphilis  has  long  been  accepted  as  an 
important  factor  of  nephrosclerosis  in  general.  Fahr  considered  it  espe- 
cially important  in  malignant  nephrosclerosis.  Herxheimer,  x'Vschoff, 
Volhard,  Keith  and  his  associates  ^'  and  Klemperer  and  Otani,  working 
perhaps  with  different  material,  could  not  confirm  this  theory.  The 
material  in  this  paper  indicates  that  syphilis  predisposes  to  nephros- 
sclerosis  in  general,  but  not  to  malignant  nephrosclerosis  in  particular. 
Fahr  considered  rheumatic  arthritis  important.  A  diet  high  in  pro- 
teins,^*' gout,  diabetes,  alcohol  and  tobacco  have  all  been  suggested,  but 
not  proved,  as  factors. 

Whatever  its  etiology,  the  pathogenesis  of  malignant  nephrosclerosis 
begins  with  the  advent  of  a  generalized  arterial  hypertonicity,  which 
brings  with  it  hypertension.  The  hypertension,  at  first  transient,  later 
becomes  more  or  less  permanent  and  may  continue  for  years  without 
further  changes  in  the  arteries.  The  heart  hypertrophies.  Studies  of 
the  nail  beds  show  inconstant  changes  in  the  capillaries  (Kylin,^"  Vol- 
hard ^®  and  Klingmiiller  ^^).  Whether  or  not  sclerosis  develops  in  the 
arteries  and  which  vascular  bed  is  selected  depends,  not  on  generalized 
arterial  hypertonus  itself,  but  on  local,  peripheral,  vascular  dissociations. 

If  these  dissociations  affect  the  kidneys  in  particular  (the  kid- 
neys are  particularly  susceptible  because  of  their  double  capillary  system 
and  excessive  functional  strains)  and  if  they  affect  them  mod- 
erately, a  benign  nephrosclerosis  slowly  develops.  With  this  athero- 
sclerosis renum  lenta.  renal  function  is  still  fairly  well  maintained, 
though  there  may  be  transient  periods  of  relative  insufficiency  as  the 
process    slowly    and    erratically     progresses     (Klein, *°    Major  ■*'    and 
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]\Iark*-).  In  this  prodromal,  hypertonic  stage,  the  patients  are  sturdy, 
plethoric  and  healthy,  despite  their  permanent  high  blood  pressure.  They 
may  continue  to  engage  in  heav\-  manual  labor,  and  the  only  warning  of 
the  malignant  character  of  the  hypertension  may  be  an  albuminuric 
retinitis,  which  may  appear  even  a  year  before  the  fatal  issue.  The 
robust  ruddiness  of  these  patients  suggested  to  \^olhard  the  clinical 
term  of  "red"  hypertension.  Most  of  these  cases  are  terminated  by 
cardiac  failure,  coronary  accident,  cerebral  vascular  accident  or  some 
vascular  accident. 

With  this  predisposing  basis,  after  a  long  or  short  prodromal  period, 
the  remaining  cases  slowly  or  rapidly  progress  to  malignant  nephro- 
sclerosis. The  same  but  more  violent,  etiologic,  toxic-irritative  factor  or 
some  other  etiologic  factor  rapidly  releases  an  exaggeration  of  the  same 
vascular  dissociations  with  more  marked  retardation  hyperemia.  Focal, 
proliferative,  exudative,  degenerative  and  finally  necrotic  lesions  result 
in  the  development  of  atherosclerosis  renum  accelerata.  Studies  of  the 
nail  beds  show  intermittent  vascular  spasms  and  even  organic  changes. 
This  is  the  terminal  hyperkinetic  stage.  The  marked  vascular  upset 
throws  the  kidneys  out  of  function.  Chemical  examination  of  the  blood 
discloses  marked  nitrogenous  retention.  The  patients  turn  weak,  toxic 
and  markedly  anemic.  The  "red"  hypertension  of  \'olhard  thus  changes 
to  a  "pale"  hypertension,  as  absolute  renal  insufficiency  closes  the 
nephrosclerotic  picture  with  uremia. 

CONCLUSIONS 

There  is  no  fundamental  difference  in  the  pathogenesis  of  benign 
and  malignant  nephrosclerosis,  whatever  their  respective  etiologies  may 
be.  Both  depend,  however,  not  on  glomerular  ischemia  or  on  arteriolar 
occlusion,  but  on  a  hyperemia  associated  with  a  retardation  of  flow. 
This  conclusion  was  suggested  by  a  histologic  study,  checked  by  a  series 
of  experimental  injections.  The  retardation  is  based  on  a  neurogenic 
dissociation  in  reaction  between  arterial  constriction  and  peripheral 
dilatation.  The  changes  that  follow  are  analyzed  on  the  basis  of  Ricker's 
views  on  renal  hemodynamics.  Moderate  retardation  leads  slowly  to  the 
organic  changes  of  benign  nephrosclerosis.  Severe  retardation  rapidly 
induces  the  pathologic  changes  of  malignant  nephrosclerosis  and  ter- 
minates in  uremia.  Malignant  nephrosclerosis  is  therefore  accepted 
simply  as  an  "atherosclerosis  renum  accelerata  gravis." 

October  13.  1930. 

42.  Mark,  A.  E. :     Kidneys  and  Arterial  Hvpertension,  M.   T.  &  Rec.  131:206, 
1930. 
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SPONTANEOUS     BILATERAL    DECAPSULATION     OF 
THE     KIDNEYS 

REPORT     OF     A     CASE  * 
WILLIAM     M.     McGRATH,     B.A. 

AND 

CARL    W.     APFELBACH,    M.D. 

The  kidneys  described  herein  were  removed  from  the  body  of  a 
white  woman,  35  years  old,  who  died  in  the  Presbyterian  Hospital  in 
March.  1930. 

REPORT     OF     CASE 

History. — Two  years  previous  to  death,  the  patient  came  to  the  hospital  com- 
plaining of  constipation,  bleeding  hemorrhoids  and  tenderness  in  the  hypogastrium, 
all  of  these  complaints  being  of  several  years'   duration. 

After  an  enema  of  barium  and  a  roentgen  examination  that  demonstrated  a 
constriction  of  the  colon,  a  diagnosis  of  carcinoma  of  the  sigmoid  portion  of  the 
colon  was  made.  The  neoplasm  was  removed,  and  a  lateral  anastomosis  was  made 
between  the  proximal  and  distal  ends  of  the  colon. 

Nine  months  later,  the  patient  returned  to  the  hospital  because  of  bleeding 
from  the  rectum.  The  previous  anastomosis  of  the  colon  was  resected,  an  abdom- 
inal colostomy  was  established,  and  the  rectum  was  removed  through  the 
perineum. 

In  February,  1930,  the  patient  again  returned,  complaining  of  loss  of  weight, 
bleeding  from  the  opening  produced  by  colostomy  and  nausea.  The  symptoms 
and  physical  observations  were  believed  to  result  from  metastases  in  the  abdom- 
inal cavity  and  from  partial  obstruction  of  the  bowel.  The  patient  lived  for  one 
month,  and  during  this  period  the  predominating  symptoms  were  prostration, 
anore.xia  and  weakness.  Only  one  examination  of  the  urine  was  made.  Xo 
albumin  and  no  casts  were  found,  and  the  specific  gravity  was  LOOS.  There  was 
no  clinical  suspicion  of  renal  in.sufficicncy,  and  a  cliemical  examination  of  tlic  blood 
was  not  made. 

Diagnosis. — The  clinical  diagnosis  was :  metastatic  carcinoma  of  the  colon 
proximal  to  the  opening  produced  by  colostomy ;  partial  intestinal  obstruction 
and  secondary  anemia. 

The  anatomic  diagnosis  was  :  long  absence  of  the  sigmoid  portion  of  the  colon  and 
rectum ;  old  colostomy ;  carcinomatous  metastases  in  the  periaortic  and  mesenteric 
lymoh  glands,  in  the  pelvic  peritoneum  and  in  the  ureters  and  periureteral 
adipose  tissue;  partial  intestinal  obstruction  due  to  fibrous  adhesions  between  the 
small  bowel  and  the  carcinomatous  metastases;  bilateral  obstruction  of  the  ureters. 


*  From  tlie   Department   of  Pathology  of  Rush   Medical   College  of  the  U 
versity  of  Chicago  and  the  Laboratory  of  tlie  Presbyterian   Hospital. 
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bilateral  hydro-ureter  and  hydronephrosis ;  bilateral  decapsulation  of  the  kidneys ; 
general  anemia ;  marked  emaciation  and  ulcers  of  the  colon  due  to  impacted  fecal 
masses. 

Macroscof^ic  Examination  of  Kidneys. — In  the  retroperitoneal  space  on  each 
side  there  was  a  large,  cystic  mass;  that  on  the  right  side  weighed  1,060  Gm.,  and 
that  on  the  left,  1,085  Gm.  At  the  brim  of  the  pelvis  each  ureter  was  invaded 
by  gray,  firm  tissue  like  that  in  the  peritoneal  covering  of  the  small  pelvis.  The 
periureteral  adipose  tissue  was  also  firm  and  formed  a  hard  encasement  for  the 
ureters  to  within  a  few  centimeters  of  the  renal  pelves.  Above  the  constriction 
of  the  ureters  at  the  brim  of  the  small  pelvis,  the  walls  were  only  slightly  thickened, 
gray  and  opaque,  and  the  average  circumference  of  the  lumens  was  1.5  cm. 


lig.  1. — Photographs  of  the  two  kidneys  after  fixation  in  formaldehyde.  The 
capsules  have  been  cut  open,  thus  exposing  the  two  compressed  kidnej'S.  Clotted 
blood  is  adherent  to  the  surfaces  of  the  kidnevs  and  to  the  linings  of  the  sacs. 


The  fluid  in  each  of  the  perirenal  sacs  was  contained  in  a  single  cavity  (fig.  1), 
and  the  fluid  was  watery  and  light  yellowish  brown.  Attached  to  the  lining  of 
the  sacs  and  the  surfaces  of  the  kidneys  there  were  tliin  clots  of  blood,  some  of  it 
brown  and  some  of  it  reddish  purple. 

The  alterations  in  the  two  sacs  and  kidneys  were  identical,  so  that  only  one 
kidney  and  the  wall  of  the  cyst  will  be  described. 

The  wall  of  the  cyst  on  the  left  side  was  flexible  and  translucent.  .Attached 
to  the  outside  were  adipose  tissue  and  peritoneum,  and  at  the  superior  surface 
muscle   was   firmly   adherent.     In   its    largest   extent,   the   wall    was   of   paper-like 
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thickness,  but  at  the  thickest  regions,  where  the  kidney  was  embedded  deep  in  the 
wall  and  where  the  diaphragm  was  attached,  the  wall  was  from  7  to  10  mm.  thick. 
The  kidney  was  compressed  by  the  fluid,  so  that  its  medial  surface  was  flattened 
against  the  wall  of  the  sac  for  from  1  to  2  cm.  from  the  hilus.  The  junction  of 
the  lining  of  the  sac  with  the  surface  of  the  kidney  appeared  to  be  a  continuous 
membrane.  Slight  manipulation  of  the  kidney,  however,  loosened  the  two  sur- 
faces; the  wall  of  the  sac  then  could  be  traced  to  the  junction  of  the  renal  pelvis 
with  the  kidney.  At  this  junction  (fig.  2)  there  was  a  wall  of  fibrous  tissue  that 
varied  from  a  tissue  paper-like  membrane  in  a  few  places  to  a  heavy,  fibrous 
band  several  millimeters  thick,  in  most  places.  The  material  that  sealed  the 
medial  surface  of  the  kidnev  to  the  sac  was  gelatinous  and  grav. 


Fig.  2. — Coronal  sections  through  the  left  kidney  and  the  wall  of  the  sac 
illustrate  the  ovoid  shape  of  the  renal  pelves.  In  the  section  to  the  left  the  thin- 
ness of  the  wall  between  the  lumen  of  the  sac  and  the  renal  pelvis  is  demonstrated. 


The  lumen  of  the  renal  pelvis  was  ovoid,  and  the  calices  were  obliterated,  in 
contradistinction  to  the  usual  type  of  hydronephrosis  in  which  the  calices  are 
dilated  and  extend  up  into  the  kidney  as  saccules.  The  cavity  of  the  renal  pelvis 
was  equivalent  to  about  50  cc.  The  wall  of  the  renal  pelvis  was  thin.  In  most 
places,  the  wall  of  the  renal  pelvis  was  firmly  joined  to  the  kidney,  and  the  cavity 
of  the  sac  was  separated  from  the  cavity  of  the  renal  pelvis  by  from  2  to  3  mm. 
of  firm,  fibrous  tissue. 

The  surface  of  the  kidney  was  smooth,  and  the  capsule  was  transparent,  so 
that  grossly  it  appeared  as  if  the  renal  substance  were  bare.  The  renal  paren- 
chyma was  light  brown,  glistening  and  bloodless.  In  cut  surfaces,  the  cortical 
and  medullary  markings  were  regular  and  distinct. 
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Microscopic  Examination  of  Kidneys. — In  sections  of  the  wall  of  the  cyst. 
made  from  several  regions,  there  was  an  abundance  of  young  fibrous  tissue.  Infil- 
trations by  round  cells  and  new  blood  vessels  were  sparse.  Xo  distinct  type  of 
cell  formed  a  lining.  The  inner  layers  of  the  wall  appeared  to  be  edematous.  In 
a  few  regions,  where  there  were  gray  plaques  in  the  peritoneal  covering,  carcino- 
matous metastases  were  present. 

The  alterations  in  the  kidneys  were  slight.  The  interstitial  tissue,  particularly 
of  the  medulla,  was  widened,  but  there  was  no  increase  of  cells.  Near  some  of 
the  larger  blood  vessels  at  the  junction  of  cortex  and  medulla,  and  also  beneath 
the  capsule  of  the  kidney,  there  were  spaces  surrounded  by  fibrous  tissue  that  con- 
tained a  homogeneous,  eosin-staining  material.  Covering  the  kidnej',  there  was  a 
fibrous  capsule  made  up  of  several  layers  of  fibrous  tissue. 

In  the  fat  about  the  ureters,  there  were  abundant  metastases.  The  epithelial 
cells  were  arranged  in  solid  masses  of  from  10  to  50  cells,  and  in  a  few  places 
formed  alveoli. 

In  sections  through  the  pedicle  of  the  kidney  there  was  no  evidence  of 
metastasis. 

Histologic  Diagnosis. — The  histologic  diagnosis  was :  adenocarcinomatous 
metastases  in  the  wall  of  the  ureters,  in  the  periureteral  adipose  tissue  and  in 
the  peritoneum  covering  the  perirenal  cyst ;  dilated  lymph  spaces  between  the 
capsule  of  the  kidney  and  the  kidney  itself  and  also  in  the  renal  parenchyma. 

COMMENT 

In  the  medical  literature  there  are  only  a  few  reports  of  accumula- 
tion of  fluid  in  the  renal  capsule  similar  to  that  described  here.  The 
alterations  that  occur  with  decapsulation  from  hemorrhage  of  traumatic 
origin  have  been  frequently  described  and  are  well  known. 

Except  for  two  instances,  fluid  that  collects  in  the  renal  capsule  has 
been  regarded  as  a  serous  exudate  from  an  inflamed  capsule  or  as  lymph 
from  a  blocking  of  the  lymphatic  channels  of  the  kidney  and  capsule. 

The  reasons  in  favor  of  interpreting  the  fluid  as  having  an  origin 
other  than  from  urinary  excretion  are  dependent  on  chemical  examina- 
tions and  the  failure  to  find  an  opening  between  the  renal  pelvis  and 
the  sac  outside  of  the  kidney. 

Thus  far,  three  names  have  been  applied  to  this  anatomic  altera- 
tion :  perirenal  hydronephrosis,  perirenal  hygroma  and  renis  hydrocele. 

Minkowski  ^  had  the  opportunity  of  investigating  the  characteristics 
of  the  fluid  in  a  perirenal  cyst  of  this  type  during  the  lifetime  of 
the  patient.  A  cystic  mass,  thought  to  be  a  hydronephrosis,  was  observed 
in  the  right  side  of  a  young  man,  and  fluid  was  aspirated.  This  fluid 
and  the  urine  did  not  have  the  same  chemical  composition,  and  there- 
fore certain  experiments  were  performed  to  determine  whether  or  not 


1.  Minkowski,  O. :     Mitt.  a.  d.  Grenzgeb.  d.  Med.  u    Chir.  16:260,  1906. 
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the  composition  of  the  aspirated  fluid  could  be  changed  with  alteration 
of  the  chemical  components  of  the  urine. 

The  patient  was  fed  benzoic  acid.  Hippuric  acid  appeared  in  the 
urine,  but  not  in  the  cystic  fluid.  Large  doses  of  methylene  blue  were 
administered  by  mouth.  The  fluid  in  the  sac  became  slightly  tinged, 
but  not  with  the  same  intensity  of  blue  that  appeared  in  the  urine. 
The  excretion  of  tirine  by  the  kidney  was  of  normal  amount,  but 
nevertheless  the  sac  refilled  rapidly  after  aspiration. 

The  kidney  and  its  external  cyst  were  removed.  In  gross  relation- 
ship of  kidney  and  perirenal  hydronephrosis  the  specimen  was  similar 
to  ours,  except  that  there  was  no  true  hydronephrosis.  There  was  no 
opening  between  the  renal  pelvis  and  the  external  sac.  Minkowski 
believed  that  the  fluid  was  of  lymphatic  origin  due  to  stasis  within  the 
kidney.  A  thin  capsule  was  present  on  the  surface  of  the  kidney,  but 
he  inferred  that  this  had  formed  after  the  original  space  had  developed. 
In  other  words,  the  fluid  in  the  subcapsular  space  was  a  retrograde  flow 
of  lymph  from  the  kidney  into  the  true  subcapsular  space. 

Similar  specimens  have  been  reported  on  by  Lipschutz,-  Hildebrand,^ 
Connerth,*  Coenen  and  Silberberg,^  Malherbe,"  Kirmisson,'  Good,* 
Krogius  ^  and  Lowenstein.^" 

Lipschutz  and  Coenen  and  Silberberg  concurred  with  Minkowski  in 
holding  that  the  fluid  outside  of  the  kidney  had  its  origin  from  lymph. 
Thev  believed,  however,  that  the  fluid  collected  within  the  capsule  of 
the  kidney,  thus  splitting  the  capsule  into  two  layers. 

Ilildebrand,  because  of  a  bloody  fluid  in  the  cyst  that  he  described, 
and  also  because  of  a  history  of  trauma  to  the  patient,  believed  that  a 
hemorrhage  had  occurred  first,  and  that  subsequently  a  serous  fluid 
collected.  Malherbe  also  subscribed  to  this  explanation  in  reporting 
his  case. 

In  the  kidney  described  by  Good,  there  was  a  tract  between  an 
internal  hydronephrosis  and  the  sac  outside  of  the  kidney.    Kirmisson 


2.  Lipsclnitz.  P..:     Ann.   Surg.  81:502.  1925. 

.1  Hildchrand.  O. :     Arch.  f.  klin.  Cliir.  130:337.  1924. 

4.  Connerth.  O. :     Ztschr.  f.  iirol.  Chir.  11:169.   1923. 

5.  Coenen,  H..  and  Silberberg.  M. :     Bcitr.  z.  klin.  Chir.   130:374.   1924. 

6.  Malherbe,  A.:     Ann.  d.  mal.  de  org.  genito-urin.  8:268,  1890. 

7.  Kirmisson,  M. :     Rev.  de  chir.  19:825,  1899. 

8.  Good:     M.  &  S.   Rep.  24:287.   1871. 

9.  Krogius,  A.:     Finska  lak.-sallsk.  liandl.  63:493,  1921. 
10.  Lmvenstein,   E. :      Berl.   klin.   Wchnschr.    57:1177.   1920. 
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also  believed  the  fluid  in  the  perirenal  space  to  be  of  urinary  origin,  even 
though  he  was  unable  to  demonstrate  a  connection  between  the  renal 
pelvis  and  the  sac  outside  of  the  kidney. 

Others  have  ascribed  inflammation  of  the  capsule  of  the  kidney  as 
the  cause  of  the  perirenal  subcapsular  collection  of  fluid. 

In  our  case,  at  the  time  of  the  autops}-.  it  was  assumed,  because 
of  the  constriction  of  the  ureters  by  carcinomatous  metastases,  that 
the  collection  of  fluid  outside  of  the  kidneys  was  due  to  extravasation 
of  urine.  The  two  specimens  were  viewed  from  the  standpoint  of 
valuable  material  for  a  museum  rather  than  with  the  knowledge  that 
there  existed  in  the  literature  the  conception  of  lymph  stasis  as  the 
probable  cause. 

The  chief  purpose  in  presenting  the  material,  therefore,  is  to  demon- 
strate an  unusual  disease  of  the  kidney  and  its  capsules. 

There  is  some  evidence  to  support  each  of  the  two  views,  namely, 
that  the  fluid  is  lymph  and  that  the  fluid  is  extravasated  urine. 

There  is  no  blocking  of  the  lymph  channels  of  the  renal  pedicle 
by  carcinomatous  metastases,  and  it  is  through  the  pedicle  that  most 
of  the  lymph  is  drained  from  the  kidney  and  its  capsule. 

In  some  regions,  the  renal  pelvis  is  separated  from  the  perirenal 
sac  by  a  tissue  paper-like  membrane  through  which  one  can  conceive 
that  urine  could  filter. 

The  disease  was  bilateral  and  symmetrical.  In  view  of  this  charac- 
teristic, one  must  bear  in  mind  that  there  may  have  been  a  congenital 
anomaly  in  the  development  of  the  renal  pelvis  at  its  junction  with 
the  kidneys.  Obstruction  of  the  ureters,  with  and  without  carcinomatous 
infiltration  of  the  lymphatics  of  the  ureter  and  renal  pedicle,  is  common, 
yet  large  collections  of  fluid  in  the  renal  capsule  are  rare. 

The  fluid  in  the  perirenal  sacs  was  watery  and  did  not  coagulate  in 
fixing  fluid. 

.SUMMARY 

Two  kidneys  with  a  watery  fluid  in  their  capsules  are  described.  The 
names  commonly  given  to  this  condition  are  perirenal  hydronephrosis, 
perirenal  hygroma  and  renis  hydrocele. 

In  the  cases  of  accumulations  of  fluid  in  the  capsules  of  the  kidneys 
thus  far  reported  in  the  literature  the  accumulations  are  e.x])lained  by 
the  authors  as  collections  of  lymph  from  blockage  of  lymj)!!  channels, 
as  exudates  from  inflammation  of  the  renal  capsules,  or  from  hemor- 
rhage, and  as  extravasations  of  urine. 
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The  gross  and  histologic  evidence  in  our  case  points  as  much  to 
extravasation  of  urine  within  the  capsules  of  the  kidneys  as  it  does 
to  blockage  of  lymph  channels.  The  alterations  in  the  capsule  are  those 
of  encapsulation,  and  inflammation  seems  to  be  a  remote  etiologic 
explanation. 

October  13,  1930  

SILVER     IMPREGXATIOX     OF     GLIO:\IAS     WITH 
DAA'ENPORT'S     METHOD 

ARTHUR     WEIL  * 

The  method,  which  had  been  published  previously,  was  described  (Arthur 
\\'eil  and  Harold  A.  Davenport:  Eine  Alethode  zur  Silberimpragnierung  von 
Gliomen,  Ztschr.  f.  d.  ges.  Neurol,  u.  Psychiat.  126:796,  1930).  Lantern  slides 
were  projected  demonstrating  the  resemblance  of  different  cellular  elements  of 
an  embrj-onic  spinal  cord  of  a  rat  embryo  nineteen  days'  of  age  with  the  tumor 
cells  of  different  gliomas.  The  classification  of  Bailey  and  Gushing  was  discussed 
in  connection  with  this  comparative  material. 

November  10,  1930 


*  From    the    Department    of    Xeurology,    Xorthwesterii    University,    Chicago. 


EXPERIMENTAL    GRANULOMA    INDUCED     BY 
INFECTION     WITH     B.     FUSIFORMIS 

JACOB     KLEIX  * 

B.  fusifoniiis  is  a  frequent  and  important  inhabitant  of  the  mouth  and  is 
associated  with  Vincent's  spirillum  in  stained  preparations  from  Vincent's  gingivitis, 
balanitis,  abscess  of  the  lungs  and  infected  sinuses.  The  role  of  fusiform  bacilli 
as  pathogenes  is  uncertain.  Thus,  \''arney  isolated  eighteen  strains  of  B.  iusifonitis. 
and  found  that  they  were  not  pathogenic  for  dogs  and  rats.  Larson  and  Barron 
noted  that  the  successful  inoculations  have  been  made  almost  invariably  with 
material  taken  directly  from  lesions  of  patients  and  not  with  cultures. 

B.  fusiformis  is  a  pleomorphic,  granular.  Gram-negative  anaerobe.  The  strain 
used  in  these  studies  was  isolated  from  a  patient  suffering  from  Vincent's  gingivitis, 
and  was  grown  anaerobically  in  a  Varney  jar  on  Rosenow's  brain  broth  medium. 
There  is  a  white  flocculent  growth  in  the  brain  broth  medium,  and  a  white  pellicle 
forms  on  the  surface.  Colonies  on  serum  agar  plates  are  from  1  to  2  mm.  in 
diameter  and  white  or  yellowish-white  with  fringed  or  saw-tooth  contour.  After 
repeated  subcultivation,  it  was  possible  to  obtain  a  growth  in  the  brain  broth 
medium  under  ordinary  conditions  without  the  use  of  the  Varney  jar.  During 
these  studies  there  was  no  indication  that  the  spirillum  develops  from  the  bacillus, 
as  has  been  claimed  by  Tunnicliff. 

Dogs  into  which  B.  fusiformis  is  injected  or  which  are  fed  with  the  organism 
in  pure  culture  become  ill  and  extremely  emaciated,  and  die  within  two  weeks  or 
four  months,  depending  on  the  mode  of  infection.     The  changes  in  tissue  consist 

*  From  tlie  Department  of  Bacteriology,  Xortlnvestern  L'niversity,  Chicago. 
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of  a  reticulo-endothelial  hyperplasia  of  the  lymph  nodes,  lymphocytic  infiltration 
and  necrosis  of  the  liver,  subacute  interstitial  inflammation  of  the  lungs  associated 
with  foci  of  necrosis,  ulceration  of  the  mouth  and,  in  several  instances,  necrosis 
and  fibrous  changes  of  the  mesenteric  lymph  nodes. 

Hitherto  B.  fusifoniiis  has  been  considered  innocuous  in  animals.  On  the  basis 
of  the  experiments  I  believe  that  B.  fusifoniiis  causes  a  subacute  infection  and 
death  in  dogs.  The  fusiform  bacillus  m  pure  culture  may  cause  a  bleeding 
gingivitis  in  man,  as  was  demonstrated  bj'  an  accidental  laboratory  infection 
sustained  by  the  author. 

There  is  clinical  evidence  that  indicates  that  a  \'incent's  stomatitis  may  be 
associated  with  agranulocytosis  and  leukemic  reactions,  although  the  exact  nature 
of  the  relationship  is  not  clear.  In  this  preliminary  report  it  was  desired  to 
indicate  an  interesting  field  for  study.  Detailed  hematologic  data  will  be  presented 
later. 

DISCUSSION" 

J.  A.  Capps  :  There  seems  to  be  a  relation  between  agranulocytic  angina 
and  infections  with  Bacillus  fusiformis.  Do  these  organisms  have  any  action  on 
the  bone  marrow,  especially  do  they  cause  inhibition  in  the  production  of  poly- 
morphonuclear leukocytes  ? 

I.  Pilot  :  Small  doses  of  B.  fusiformis  are  without  effect  on  animals,  but 
when  mixed  with  Streptococcus  a  putrid  lesion  results. 

R.  H.  Jaffe  :  It  is  important  to  demonstrate  the  fusiform  bacilli  by  culture 
or  stains  in  the  lesions. 

J.  Klein  :  I  was  unable  to  demonstrate  the  organisms  in  the  lesions.  With 
other  organisms  B.  fusiformis  has  been  recovered  from  the  blood. 

November  10,  1930 


DISSECTING     ANEURYSM     OF     THE     AORTA 
EVAX     M.     BARTON  * 

The  clinical  diagnosis  of  dissecting  aneurysm  of  the  aorta  is  infrequently  made 
in  the  presence  of  this  disease.  The  symptoms  often  simulate  those  of  more 
frequent  diseases,  and  in  other  instances  the  patients  are  not  under  clinical  observa- 
tion long  enough  to  furnish  adequate  data  on  which  a  clinical  diagnosis  may 
be  made. 

W.  B.,  aged  54,  was  a  business  man,  and  had  been  under  the  observation  of 
Dr.  E.  E.  Irons  for  nine  j-ears.  During  the  last  four  years,  a  progressively 
increasing  essential  arterial  hypertension  had  developed. 

Seventeen  days  before  death,  severe  pain  occurred  in  the  abdomen  above  the 
umbilicus.  The  pain  was  intermittent  and  radiated  to  the  shoulders  and  dorsal 
wall  of  the  trunk.  Morphine  partially  relieved  this  symptom.  The  systolic  blood 
pressure  was  270  mm.  of  mercury,  the  diastolic  170.  The  pulse  rate  was  68  per 
minute.  The  systolic  thrust  was  pronounced.  Restlessness,  sweating  and  pallor 
were  accentuated  during  the  painful  periotls.  There  was  no  rigidity  of  the 
abdominal  wall,  but  soreness  and  tenderness  were  present  in  the  epigastrium. 

Within  twenty-four  hours  after  the  onset,  fluid  began  to  collect  in  the  left 
pleural  cavity.  For  six  days  the  patient  seemed  to  be  improving.  A  roentgenogram 
taken  on  the  seventh  day  demonstrated  a  widened  and  tortuous  aortic  arch  and 
a  widened  descending  portion  of  the  aorta. 


From  the  Laboratory  of  the  Pre.sbyterian  Hospital,  Chicago. 
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The  abdominal  pain  persisted  so  intensely  that  morphine  was  required  at 
increasing  intervals,  day  and  night.  During  one  day,  the  patient  complained  of 
severe  precordial  pain  and  oppression  in  the  chest ;  on  another,  the  complaint  was 
a  feeling  of  oppression  around  the  heart;  on  still  another  occasion,  the  pain 
radiated  to  the  left  lateral  wall  of  the  chest. 

Mental  confusion  developed  during  the  last  few  days  and  increased  until  the 
last  day,  when  he  became  irrational  and  had  a  generalized  convulsion.  The 
systolic  blood  pressure  after  the  convulsion  was  120.  Seven  hours  after  tlie 
convulsion,  while  carrying  on  a  conversation  with  one  of  the  physicians,  the  patient 
suddenly  collapsed  and  died  in  a  few  minutes. 

There  was  no  history  of  syphilis,  and  a  Wassermann  test  on  blood  serum  in 
1926  gave  negative  results.  The  provisional  clinical  diagnosis  was  dissecting 
aneurysm  of  the  aorta. 

The  anatomic  diagnosis  was  :  dissecting  aneurysm  of  the  thoracic  and  abdominal 
portions  of  the  aorta ;  extensive  hemorrhage  into  the  peri-aortic  tissues,  medias- 
tinum, right  and  left  pleural  cavities,  root  of  the  neck  and  right  perirenal  tissues : 
marked  sclerosis  of  the  aorta;  syphilitic  (?)  aortitis;  marked  hypertrophy  of  the 
wall  of  the  left  cardiac  ventricle ;  general  anemia. 

The  dissection  of  the  wall  of  the  aorta  by  blood  had  begun  at  a  tear  of  the 
intima  along  the  inferior  margin  of  a  calcified  plaque,  1.5  cm.  in  diameter  at  the 
obliterated  mouth  of  the  ductus  botalli.  The  dissection  continued  downward  in 
the  anterior  and  right  and  left  portions  of  the  wall  of  the  aorta  to  the  level  of 
the  renal  arteries ;  only  a  strip  averaging  about  1  cm.  in  diameter  along  the  right 
half  of  the  dorsal  wall  of  the  aorta  escaped  dissection.  At  the  upper  end  of  the 
dissected  portion,  there  was  a  rupture  of  the  muscular  and  adventitial  coats  that 
allowed  the  blood  to  escape  into  the  adipose  tissue  which  surrounded  the  aorta. 
From  here  blood  dissected  its  way  into  the  mediastinum,  the  root  of  the  neck 
and  the  fatty  capsule  of  the  right  kidney. 

In  the  left  pleural  cavity,  there  was  about  500  cc.  of  bloody,  watery  fluid. 
The  blood  had  escaped  from  the  mediastinum  into  the  pleural  cavity  through 
an  opening,  which  was  sealed  over  by  fibrin.  In  the  right  pleural  cavity  there 
were  2,200  Gm.  of  clotted  and  fluid  blood  that  had  escaped  through  a  tear  in 
the  parietal  pleura  a  few  centimeters  inferior  to  the  hilus.  No  free  blood  was 
found  under  the  parietal  pleura  that  covered  the  ribs,  and  only  the  left  intercostal 
arteries  were  directly  in  the   pathway  of  the  dissecting  aneurysm. 

In  microscopic  sections  of  the  arch  and  thoracic  portion  of  the  aorta,  there  were 
vascular  scars  in  the  media,  atrophy  of  the  media,  and  round  cell  infiltration 
about  these  new  blood  vessels  and  also  about  the  vasa  vasorum  of  the  adventitia. 

Suiiiviary. — Death  resulted  from  acute  anemi^  due  to  rupture  of  the  dissecting 
aneurysm  into  the  right  pleural  cavity.  The  most  marked  alterations  of  the  aorta 
were  those  of  arteriosclerosis.  The  dissection  of  the  wall  of  the  aorta  began  at 
the  inferior  margin  of  a  large,  elevated,  calcified  plaque  at  the  site  of  the  obliterated 
ductus  botalli.  The  changes  in  this  region  suggested  that  the  lining  was  torn, 
because  in  an  aorta  stressed  by  a  blood  pressure  that  averaged  250  mm.  of  mercury, 
the  large  plaque  was  forced  over  the  more  elastic  wall  immediately  distal  to  it, 
and  at  this  junction  unusual  strain  occurred. 

In  the  root  of  the  aorta  there  were  histologic  changes  like  those  commonly 
found  in  syphilitic  aortitis.  Nowhere  else  in  the  body  were  there  gross  altera- 
tions characteristic  of  syphilis. 

The  clinical  diagnosis  was  based:  (1)  on  the  pain,  which  at  times  resembled 
the  pain  associated  with  thrombosis  of  the  coronary  arteries;  (2)  on  the  persistence 
of  a  high  blood  pressure ;  (3)  on  the  absence  of  an  acute  abdominal  disease,  and 
(4)  on  the  appearance  of  fluid  in  the  left  pleural  cavity. 
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DISCUSSION 

J.  A.  Capps  :  Were  roentgen  examinations  made,  and  was  the  patient  under 
treatment  for   syphilis? 

Paul  Cannon:     Was  syphilis  a  factor  in  the  lesion? 

E.   F.   HiRSCH :     What  is  the  probable  duration  of  the   lesion? 

E.  M.  Barton  :  The  roentgen  examination  demonstrated  a  widened  and 
tortuous  arch  and  main  portion  of  the  aorta.  Syphilis  is  not  the  cause  of  the 
lesion.  The  symptoms  began  seventeen  days  before  death,  and  probably  the  lesion 
did  not  occur  at  once. 

November   10,  1930 


LEIOMYOSARCOMA     OF     THE     PLEURA 

REPORT     OF     A     CASF.  * 

LLOYD     CATROX,     B.S. 

CHICAGO 

Reports  of  primary  sarcoma  of  the  pleura  are  not  numerous.  Rob- 
bins,^  in  1908,  described  a  large  fluid-containing  sac  filling  the  left  side 
of  the  thoracic  cavity  in  a  woman ;  it  was  lined  by  a  thickened  and 
nodular  pleura,  which  on  microscopic  examination  was  seen  to  be  com- 
posed of  a  vascular  tissue  containing  many  spindle-shaped  and  irregularly 
shaped  cells.  Peripherally  these  cells  invaded  the  subpleural  adipose 
tissue.  Metastases  were  present  in  the  right  huig  and  in  the  liver.  From 
the  literature  Robbins  summarized  reports  of  ten  instances  of  primary 
pleural  sarcoma  in  which  he  believed  the  diagnosis  reasonably  certain. 
In  1908,  Mehrdorf  -  reported  a  myxomatous  fibrosarcoma  in  a  43  year 
old  woman.  The  firm,  well  encapsulated  tumor  weighed  3,270  Gm.  and 
filled  the  right  side  of  the  thoracic  cavity.  Microscopically  there  were 
many  spindle-shaped  cells  in  a  connective  tissue  network,  and  myxoma- 
tous changes  were  found.  There  were  no  metastases.  Pallasse  and 
Roubier,"  in  1915,  described  an  enormous  malignant  lipoma  of  the  pleura 
in  a  75  year  old  woman,  and  in  a  51  year  old  woman  a  fibrosarcoma 
weighing  2,500  Gm.  They  classified  tumors  of  the  pleura  as  benign, 
mixed  and  malignant,  and  grouped  the  latter  into  diffuse  and  circum- 
scribed types. 


*  From  the  Department  of  Pathology  of  the  Cook  County  Hospital. 

1.  Robbins.  W.  B. :     Boston  M.  &  S.  J.  158:691,  1908. 

2.  Mehrdorf.  Robert:     Virchows  Arch.  f.  path.  Anat.  193:92.  1508. 

3.  Pallasse,  E.,  and  Roubicr.   C. :     Ann.   de  med.  3:243,   1913. 
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!More  recently,  Xevinny  *  found  in  the  right  side  of  the  thoracic 
cavity  of  a  43  year  old  woman  a  ttimor  18  cm.  in  diameter.  It  contained 
large,  blood-filled  spaces,  and  was  enclosed  in  a  well  defined  capsule. 
Microscopically,  most  of  the  cells  were  seen  to  be  spindle-shaped.  Xo 
m.etastases  were  present.  Nevinny  considered  the  tumor  a  primary  giant 
cell  sarcoma  of  the  pleura.  MacMahon  and  2^Iallory,^  in  1928,  described 
in  detail  a  slowly  progressing  fibrosarcoma  of  the  right  side  in  a  71 
year  old  white  man.  The  thickened  and  nodular  pleura  lined  a  large 
sac  containing  2,200  cc.  of  bloody  fluid.  Microscopically,  cells  varying 
from  spindle  shape  to  round  and  polymorphous,  with  single  or  multiple 
nuclei  and  many  mitotic  figures,  were  embedded  in  a  collagenous  con- 
nective tissue  stroma. 

In  the  cases  of  primary  pleural  sarcoma  which  have  been  mentioned 
and  in  those  cited  from  the  literature  by  these  authors  and  by  Grabow,® 
most  of  the  tumors  were  grossly  of  either  of  two  types.  In  one  of  these, 
the  pleura  was  nodular  and  thick  and  enclosed  a  large  sac  filled  with 
bloody  fluid;  in  the  other,  there  was  a  single,  firm,  usually  enormous 
tissue  mass.  The  two  types  were  of  approximately  equal  occurrence. 
The  microscopic  structure  was  not  uniform,  and  most  of  the  tumors 
were  classified  according  to  cell  morphology. 

The  present  report  describes  a  histologically  malignant  primary 
tumor  apparently  originating  from  the  smooth  muscle  of  the  pleura, 
which  has  been  shown  by  Baltisberger  "^  to  be  present  in  superficial  and 
deep  layers  of  definite  bundles,  as  well  as  in  the  walls  of  blood  vessels. 

REPORT     OF     CASE 

Clinical  History. — On  May  13,  1930,  an  83  year  old  white  widow,  Austrian, 
without  occupation,  was  admitted  to  Cook  Countj'  Hospital.  In  the  examining 
room  a  diagnosis  of  arteriosclerosis  was  made,  and  the  patient  was  placed  in  the 
medical  service  of  Dr.  McMuUen.  Although  apparently  not  acutely  ill,  she  was 
confused,  and  no  history  was  obtainable,  aside  from  the  statement  that  she  had 
suffered  from  pain  in  the  left  side  of  the  chest  for  two  months. 

Physical  examination  revealed  a  greatly  emaciated,  extremelj-  restless,  elderly 
woman.  The  temperature  was  99.6  F. ;  the  pulse  rate.  76 ;  tlie  respiratory  rate, 
22,  and  the  blood  pressure  210  systolic  and  100  diastolic.  The  thorax  was  long 
and  narrow.     The  expansion  of  tlic  chest  was  somewhat  diminished  on  both  sides. 


4.  Xevinny,  Hans:     Mitt.  a.  d.  Grenzgeb.  d.  Med.  u.  Chir.  40:277,  1927. 

5.  MacMahon.  H.  E..  and  Mallory,  G.  K. :     Am.  J.  Path.  4:387,  1928. 

6.  Grabow:     Ik-rl.  khn.  Wchnschr.  47:1625,  1665  and  1707,  1910. 

7.  Baltisberger,  Willulm  :     Ztschr.    f.   .Xnat.   u.   Entwicklung  61:249,   1921. 
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Many  harsh  rhonchi  were  heard  over  both  lungs.  The  position  and  borders  of 
the  heart  seemed  normal,  and  a  loud  systolic  murmur  was  best  heard  at  the  base. 
The  liver  was  palpable  2  cm.  below  the  costal  margin,  and  the  abdomen  was 
distended,  especially  in  the  lower  half.  The  arteries  of  the  extremities  were 
tortuous  and  hardened.  No  signs  of  intrathoracic  tumor  were  elicited,  and  the 
patient's  condition  was  diagnosed  as  hypertensive  heart  disease  with  generalized 
arteriosclerosis. 

The  patient  continued  to  be  restless  and  confused,  and  was  occasionally  violent. 
Her  temperature  varied  between  97  and  98  F.  until  a  terminal  rise  to  102.6  on 
June  8.  She  died  on  June  9,  twenty-seven  daj's  after  her  entrance  into  the 
hospital  and  "about  three  months  after  the  onset  of  her  illness. 

Autopsy. — Seven  hours  after  death  autopsy  was  performed  by  Dr.  R.  H.  Jaffe. 
The  body  was  154  cm.  long  and  weighed  76  pounds  (34.5  Kg.),  with  the  abdomen 
four  fingerbreadths  below  the  level  of  the  chest,  and  midline  fat  practically 
absent.  The  liver  weighed  950  Gm.,  w-as  adherent  to  the  diaphragm,  and  extended 
10  cm.  below  the  xiphoid  process  and  3.5  cm.  below  the  costal  arch.  The  dia- 
phragm was  at  the  level  of  the  sixth  rib. 

The  left  side  of  the  thoracic  cavity  was  partly  obliterated  by  fibrous  adhesions. 
The  upper  lobe  of  the  left  lung  was  crepitant  in  its  superior  two-thirds  and  at 
the  inferior  tip,  and  the  apex  was  much  distended.  The  remaining  part  of  this 
lobe  and  the  entire  lower  lobe  were  airless  and  markedly  compressed  by  a  large, 
firm  tumor  mass,  to  which  the  lung  was  adherent 'in  an  area,  10  by  3  cm.,  over 
the  lower  lobe  and  by  small  fibrous  tags  near  the  hilus.  The  rounded  tumor 
measured  22  cm.  vertically,  18  cm.  in  transverse  diameter,  and  8  cm.  antero- 
posteriorly.  Its  surface'was  firm,  and  smooth,  except  for  a  few  slightly  projecting 
nodules.  Some  of  these  at  and  near  the  superior  pole  of  the  mass,  the  largest 
15  mm.  in  diameter,  were  a  homogeneous  deep  red ;  others  near  the  hilus  of  the 
lung,  the  largest  3  mm.  in  diameter,  were  pearly  white.  There  was  a  moderate 
number  of  dilated  small  blood  vessels,  with  occasional  deep  red  spots  ranging  in 
size  from  that  of  a  pinpoint  to  that  of  a  pinhead.  Elsewhere  the  surface  was 
grayish  white.  The  tumor  w^as  covered  by  thickened  pleura,  which  bore  numerous 
fibrous  tags.  On  the  cut  surfaces  (fig.  1)  the  tumor  was  seen  to  be  composed 
of  three  roughly  spherical  nodes,  the  largest  of  which  measured  15  by  9  by  7 
cm.,  separated  by  smaller  nodules.  The  surfaces  of  two  of  these  nodes  were 
firm,  light  gray  and  homogeneous,  with  numerous  rounded  orifices  1  mm.  or  less 
in  diameter.  In  an  area,  5  by  2  cm.,  in  the  lowermost  node  (fig.  1  a),  the  surfaces 
were  softer  and  yellowish  gray,  with  openings  up  to  6  mm.  wide  which  led  into 
an  irregularly  shaped  cavity  crossed  by  trabeculae  of  yellowish  gray  tissue.  The 
superior,  largest  node  was  softer  than  the  others,  and  was  composed  of  a  network 
of  interwoven  gray  and  reddish-brown  tissue.  A  nodule,  3  cm.  by  1  cm.,  was 
soft  and  light  yellow  (fig.  1  b). 

The  visceral  pleura  over  the  left  lung  was  smooth,  except  for  a  few  small 
fibrous  tags  and  the  adhesions  to  the  surface  of  the  tumor.  The  bronchial  mucosa 
was  injected  and  thickened,  the  cartilaginous  rings  were  calcified,  and  the  bronchi 
were  diffusely  dilated  and  contained  mucoid  pus.  The  intima  of  the  pulmonary 
arteries  was  smooth.  The  hilus  and  the  mediastinal  lymph  nodes  were  soft, 
small  and  black.     The  right  lung  was  distended,  and  in  the  right  lower  lobe  was 
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a  fibrocaseous  nodule  6  mm.  in  diameter.  There  were  no  tumor  metastases  in  the 
lungs  or  elsewhere. 

The  other  conditions  found  at  autopsy  were  as  follows :  severe  sclerosis  of  the 
coronary  arteries,  moderate  atheroma  of  the  aorta  and  of  the  peripheral  arteries, 
dilatation  of  the  heart  and  degeneration  of  the  myocardium,  arteriolosclerosis  of 
the  kidneys,  brown  atrophy  of  the  liver,  atrophy  of  the  spleen,  cholelithiasis, 
nodose  goiter,  atresia  of  the  external  uterine  os  and  marked  cachexia. 

Microscopic  Examination. — Tissue  from  the  three  nodes  and  from  the  light 
yellow  nodule  was  taken    for  microscopic   examination.     The  specimen  had  been 


Fig.  1. — Leiomyosarcoma  of  the  pleura  (picture  taken  from  the  Kaiscrling 
specimen):  a,  soft  yellowish-gray  tissue  with  openings  into  a  cavity;  b.  light 
vellow   nodule. 


fixed  in  Kaiserling's  solution.  Frozen  sections  were  stained  with  sudan  III  and 
hematoxylin,  hematoxylin  and  eosin,  and  w'ith  the  Bielschowsky-Maresch  silver 
impregnation.  Paraflfin  sections  were  stained  with  hcmalum  and  eosin,  van 
Gieson's  stain,  Heidenhain's  iron  hematoxylin,  Mallory's  pliosphotungstic  acid  and 
hematoxylin,  Mallory's  aniline  blue,  and  Weigert's  elastic  stain. 

The  tumor  of  the  left  pleura  consisted  of  interwoven  bundles  of  tissues  of 
two  types.  In  one  type  the  cell  contained  a  large  ovoid  nucleus  with  delicate 
chromatin  network.     The  cytoplasm,  yellow  with  van  Gieson's  stain  and  red  with 
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^lallory's  connective  tissue  stain,  consisted  of  homogeneous,  narrow  bands  pro- 
longed from  the  nuclear  poles  or  of  delicate  projections  from  the  nuclear  periphery. 
The  other  tissue  was  a  fibrillar  connective  tissue,  with  deeply  staining  collagen 
bands,  between  which  were  long,  flattened,  darkly  staining  nuclei.  Some  parts 
of  the  tumor  consisted  almost  wholly  of  cells  of  the  first  type,  in  a  delicate  con- 
nective tissue  stroma.  Such  was  the  structure  immediately  adjacent  to  the  pleura, 
about  the  blood  vessels,  and  in  irregularly  distributed  foci  throughout  the  growth. 
In  other  regions  the  proportions  of  the  two  types  were  almost  equal.  Finally, 
there  were  parts  in  which  the  connective  tissue  was  dominant,  with  only  sparsely 
scattered  cells  of  the  first  type.  Such  an  arrangement  was  present  immediately 
peripheral  to  necrotic  parts  of  the  tumor. 

The  mass  was  well  encapsulated  by  the  pleura,  which  was  from  1  to  3  mm. 
thick.  In  this  capsule,  near  the  hilus  of  the  left  lung,  the  pleura  contained  distinct 
bundles  of  smooth  muscle  fibers  that  apparently  passed  rather  abruptly  into  the 
large  cells  of  the  tumor.  Between  the  visceral  pleura  of  the  left  lung  and  the 
capsule  of  the  tumor  were  a  few  strands  of  fibrillar  connective  tissue.  The 
thickest  parts  of  the  capsule  were  composed  of  dense  hyaline  tissue. 

Throughout  the  mass  were  numerous  thin-walled  small  blood  vessels.  The 
elastic  stain  revealed  only  a  very  few  fine,  deep  blue  fibers  in  the  walls  of  these 
vessels.  Peripheral  to  some,  the  cells  of  the  tumor  were  flattened  and  formed  con- 
centric whorls.  Some  of  the  vessels  contained  mi.xed  thrombi:  adjacent  to  these 
there  were  extravasation  of  blood,  a  moderate  diffuse  infiltration  by  lymphocytes, 
polymorphonuclear  leukocytes  and  plasma  cells  and  pyknosis  of  the  nuclei  of  the 
tumor  cells. 

In  disseminated  regions  there  was  complete  necrosis,  as  in  the  small  yellow 
area  on  the  cut  surface  seen  grossly.  Numerous  small  foci  of  retrogressive 
changes  were  present,  alternating  in  seme  parts  with  well  stained  areas  that  were 
adjacent  to  blood  vessels,  and  thus  producing  a  peculiar  patchy  appearance. 
Where  these  retrogressive  changes  had  occurred,  in  some  places  the  nuclei  were 
pale,  the  chromatin  was  indistinct,  and  there  were  fine  fat  droplets  between  the 
cells ;  in  other  parts  there  were  polymorphonuclear  leukocytes  and  lymphocytes, 
and  finally,  in  regions  nearly  necrotic,  the  connective  tissue  was  hyaline,  and  few 
nuclei  were  visible. 

The  left  lung  was  not  infiltrated  by  the  tumor,  but  the  alveoli  near  the 
periphery  were  markedly  compressed,  with  some  atelectasis.  In  the  perivascular 
and  peribronchjal  lymphatics  were  focal  accumulations  of  polymorphonuclear 
leukocytes,  and  a  few  of  the  alveoli  were  filled  by  these  cells.  The  bronchial 
epithelium  was  desquamated ;  the  nuclei  were  pyknotic,  and  the  cytoplasm  was 
granular.  The  mucosa  was  densely  infiltrated  by  lymphocytes.  These  cells  were 
also  grouped  in  perivascular  and  interstitial  accumulations.  The  cartilage  of  the 
bronchi  was  calcified.  The  walls'of  the  arteries  and  of  the  veins  were  thickened, 
and  the  capillaries  were  dilated.  Mononuclear  phagocytes  contained  small  gran- 
ules of  dark  brown  pigment.  There  was  moderate  pigmentation  of  the  lung  with 
coal  dust,  and  a  few  of  the  alveolar  septums  were  clubbed. 

The  histology  of  the  tumor  was  as  follows :  Nuclei  were  centrally  placed 
in  the  large  tumor  cells  (fig.  2).  Most  of  these  nuclei  were  ovoid  or  fusiform, 
but  many  appeared   rounded  or   irregularly  shaped,  and   some  were  slightly  con- 
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F'g-  2.— Area  of  great  cellularity.     Note   the  variation    in   size  and   sliape   of 
the  nuclei  of  the  blastomatous  muscle  fibers.     Hcmalum-eosin ;   X  800. 
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stricted  in  the  central  portion.  In  many  of  the  cellular  regions  mentioned  they 
were  very  large;  in  other  parts  they  were  smaller  and  narrower.  All  contained 
a  fine  chromatin  net  with  coarse  dots  at  the  points  of  the  crossing  of  the  threads. 
There  were  no  nucleoli.  In  most  parts  of  the  tumor  a  distinct  nuclear  membrane 
was  present.  There  were  very  few  mitotic  figures.  The  cytoplasm  was  in  most 
parts  fusiform,  extending  from  the  two  nuclear  poles  as  homogeneous  bands,  but 
in  some  places  it  formed  fine  processes  extending  in  various  directions  from  the 
nucleus.  Some  of  the  cell  tips  were  branched.  Xo  fibrils  were  visible  in  these 
cells,  and  the  Bielschowsky  silver  impregnation  revealed  no  intervening  reticulum. 
The  stroma  was  typical  collagenous  connective  tissue.  In  some  regions  collagen 
formed  closely  adjacent  broad  bands  ;  in  other  parts  there  were  only  fine  fibrils 
about  the  large  tumor  cells.  The  connective  tissue  nuclei  were  larger  and  in  some 
places  more  numerous  than  is  usual. 

COMMENT 

Clinical  examinations  during  the  month  that  the  patient  was  hospital- 
ized did  not  lead  to  a  diagnosis  of  intrathoracic  tumor.  The  signs  often 
associated  with  such  a  growth,  such  as  dyspnea,  visible  protrusion  of  the 
wall  of  the  chest  and  enlargement  of  the  superficial  veins,  were  not 
apparent.  The  clinical  diagnosis  of  arteriosclerosis  was  confirmed  at 
autopsy,  at  which  the  cause  of  death  was  found  to  be  severe  sclerosis 
of  the  coronary  arteries.    The  pleural  tumor  was  therefore  incidental. 

Primary  pleural  sarcomas  of  all  sorts  are  rare,  and  I  know  of  no 
report  of  a  primary  malignant  smooth  muscle  tumor.  In  the  present 
instance  there  were  connective  tissue  fibers  and  nuclei  throtighout  the 
mass,  so  that  the  term  fibroleiomyosarcoma  might  be  thought  appropriate. 
Cells  of  other  than  connective  tissue  type  were  so  dominant,  however, 
and  the  signs  of  malignant  changes  in  the  nuclei  of  the  connective  tisstie 
cells  were  so  scarce,  that  the  term  leiomyosarcoma  seems  preferable. 

Little  can  be  said  concerning  the  immediate  cause  of  this  tumor. 
The  absence  of  an  adequate  clinical  history  makes  it  doubtful  that 
pleuritis  preceded  the  tumor.  Such  a  process  was  observed  clinically 
in  the  patients  whose  pleural  tumors  were  reported  by  Nevinu}-  and 
by  Kidd  and  Habershon.^  The  relation  of  such  an  inflammatory  lesion 
to  the  formation  of  tumor  is  obscure. 

The  presence  of  a  well  defined  capsule,  the  absence  of  metastases 
and  the  scarcity  of  mitotic  figures,  as  well  as  the  clinically  benign  nature 
of  the  tumor  here  described,  may  seem  to  demand  a  diagnosis  of  leio- 
myoma. But  the  heterotypic  morphology  of  the  growth,  the  decided 
variation  in  the  si^e  and  shajie  of  the  nuclei  of  the  tumor  cells,  and  the 


8.  Kidd,  P.  K.,  and  Habershon,  S.  H. :     Tr.  Path.   Soc.  London  49:15.  1898. 
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marked  anaplasia  of  these  nuclei  in  many  cellular  regions  speak  for  a 
histologically  malignant  tumor.  It  is  well  known  that  many  malignant 
oTowths  that  attain  a  large  size  locally  produce  no  metastases.  The 
absence  of  metastatic  foci  in  the  bodies  of  persons  with  huge  pleural 
sarcomas  is  pointed  out  by  Xevinny  in  his  own  case  and  in  the  five  from 
the  literature  that  he  considered  of  similar  nature. 

SUMMARY 

A  massive  leiomyosarcoma  of  the  pleura  of  the  left  side  of  the  chest 
of  an  83  year  old  white  woman  is  reported  and  discussed. 

The  literature  of  primary  pleural  sarcomas  is  briefly  reviewed.  Xo 
report  of  a  malignant  smooth  muscle  tumor  has  been  found. 

DISCUSSION 

I.  Pilot  :  The  huge  size  of  fibrosarcomas  of  the  lungs  and  the  absence  of 
metastases  are  noteworthy. 

E.  R.  Long:     What  was  the  origin  of  this  growth? 

R.  H.  Jaffe  :  The  growth  probably  originated  in  the  smooth  muscle  of  the 
pleura. 

P.  Delaxey  :     With  such  fully  differentiated  tissues,  is  this  growth  malignant? 

R.  H.  Jaffe  :  Mitosis  and  other  cellular  characteristics  favor  the  conclusion 
that  this  is  a  malignant  growth. 

November   10,  1930 


OSTEITIS     FIBROSA     IX     A     SKELETOX     OF     A 
PREHISTORIC     AMERICAX     IXDIAX  * 

HEXRI     STEARXS     DEXXIXGER.     B.S. 
University  of  Chicago  .\rchaeological  Survey 

In  an  attempt  to  understand  prehistoric  American  Indian  life  one 
must  consider  not  only  the  cultural  aspects,  such  as  artefacts  and  type 
of  burial,  but  also  the  pathologic  conditions  encountered.  Anomalous 
or  pathologic  conditions  are  in  themselves  sufificient  to  modify  the 
existence  of  an  individual.  An  unusual  example  of  a  pathologic  condi- 
tion was  excavated  bv  the  University  of  Chicago  .\rchaeologic  Survev, 


*  From  the  Department  <if  Anthropology,  University  nf  Chicago. 

*  The  author  gratefully  acknowledges  tlic  kindness  of  Dr.  Fay-Cooper  Cole, 
Dr.  E.  R.  Long,  Dr.  D.  P..  Phcmistcr,  Dr.  P.  C.  Hodges  and  Dr.  .\.  C.  Ledou.x 
for  valuable  criticisms,  suggestions  and  aid  in  securing  the  mentgenograms  for 
this  report. 
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from  mound  F14,  Fulton  County,  Lewistown,  111.,  during  the  summer 
session  of  1930. 

The  skeleton  is  that  of  a  man  approximately  35  years  old.  He  was 
a  cripple  with  an  affliction  involving  practically  the  entire  left  side  of 
the  body.  During  life  the  left  leg  was  bent  over  the  right  at  about  the 
level  of  the  knee.  The  left  foot  and  toes  were  markedly  extended  and 
permanently  fixed.  The  right  leg  curved  toward  the  median  line. 
\\'alking  must  have  been  difficult,  if  not  almost  impossible,  as  even  the 
pelvic  and  body  aj«es  were  obliquely  alined.     The  left  half  of  the  face 


Fig.  1. — View  in  situ  of  skeleton  (F  14-50)  showing  osteitis  fibrosa,  Mr.  George 
Neumann  removing  the  left  femur  (see  fig.  2).  The  number  51  refers  to  a 
skeleton  the  skull  of  which  lay  directly  beneath  the  fragile  pelvis  of  this  speci- 
men and  was  responsible  for  considerable  damage.  Xote  coxa  vara  position  of 
left  leg. 


was  askew.  .\  more  or  less  constant  rheumatic  type  of  pain  nuist  have 
played  no  small  jjart  in  his  existence.  Yet  with  this  man  there  were 
found  many  distinctive  artefacts,  such  as  bear's  teeth,  bone  needles,  a 
shell  necklace,  di.scoidals  and  an  effigy  pipe.  All  these  factors  indicate 
that  he  probably  held  soiue  im])ortant  ]»)sition  among  his  fellows,  and  it 
l)ecomes  more   significant   when    one   considers  the   i)aucity   of   material 
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expression  associated  with  other  burials  in  the  same  mound/     He  may 
even  have  been  the  traditional  "medicine  man.'' 

The  exact  chronological  position  of  this  skeleton  is  necessarily  a 
matter  of  estimation.  The  mound  in  which  it  was  found  belongs  to 
the  last  of  the  three  blult  cultures,  which  precedes  the  Columbian  era  by 
several  centuries,  and  is  subsequent  to  the  Hopewell  culture  (about  2,000 
vears  old).    Thus,  its  age  may  safely  be  approximated  at  1,000  years. 

A  study  of  the  skeleton  indicates  that  the  man  to  whom  it  belonged 
was  afflicted  with  osteitis  fibrosa,  as  evidenced  by  tl-fc  following  obser- 
vations :  - 

The  left  femur  presents  the  most  striking  pathologic  changes  in  the 
upper  third  of  the  bone.  These  changes  consist  of  a  marked  medial 
bending  and  an  extensive  enlargement  and  overgrowth  of  bone,  with 
evidence  of  cavity  formation.  The  bending  of  the  head  and  neck  of  the 
femur  on  its  shaft  is  such  that  the  axes  of  these  form  an  angle  of 
approximately  45  degrees  downward,  and  is  probably  not  due  to  previous 
fracture.  This  must  have  required  the  man  to  hold  the  leg  in  a  marked 
position  of  coxa  Aara.  crossing  in  front  of  the  right  leg  at  about  llie 
level  of  the  knee.  The  enlarged  portion  of  the  femur  begins  slightly 
above  the  junction  of  the  upper  and  middle  third  of  the  shaft.  Here 
there  is  a  bony  overhanging  crest.  The  anterior  surface  of  this  swelling 
is  relatively  smooth  and  presents  few  perforations  or  porosities.  Those 
present  are  mainly  at  either  end  of  the  enlargement.  The  perforations 
appearing  on  the  lateral  surface  seem  to  have  been  made  during  the 
work  of  excavation.  Bony  trabeculations  and  perforations  make  up  the 
posterior  surface  of  this  region  of  the  femur,  and  in  the  upper  part 
bonv    cords    radiate    from    the    margin    of    the    femoral    head    to    the 


1.  The  apotheosis  of  cripples  is  by  no  means  a  new  idea.  Well  known  exam- 
ples of  this  are  the  deification  of  achondroplastic  dwarfs  by  the  Egyptians  as 
described  by:  Ruflfer,  Sir  M.  Armand:  Studies  in  the  Paleopathology  of  Egypt 
ed.  by  R.  L.  Moodie,  Chicago,  University  of  Chicago  Press,  1921,  pp.  35-49 
Dawson,  W.  R. :  Dwarfs  and  Hunchbacks  in  Ancient  Egypt,  Ann.  M.  Hist. 
9:315,  1927. 

2.  As  here  considered,  osteitis  fibrosa  is  a  primary  disease,  in  contrast  with 
the  secondary  fibrous  osteitis  often  definitely  associated  with  inflammatory  lesions. 
Primary  osteitis  fibrosa  "is  a  distinct  clinical  entity,  is  very  liable  to  be  confounded 
with  osteomalacia,  osteitis  deformans,  or  with  central  bone  tumors,  and  is  very 
puzzling  to  the  practitioner,"  according  to  R.  L.  Knaggs  (The  Inflammatory  and 
Toxic  Diseases  of  Bone.  New  York,  William  Wood  &  Company,  1926,  p.  1246), 
and  I  may  add  that  our  position  as  palcopathologists,  diagnosing  only  from  the 
osseous  remains,  is  at  times  no  less  dilemmatic. 
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trochanter.     The  lower  portion  of  the  posterior  surface  presents  many 
projecting  osteoph}tic  growths. 

The  interior  of  the  enlarged  portion  forms  a  cyst  or  large  cavitv. 
In  its  upper  portion  the  cavity  is  filled  with  soft,  fine,  irregular,  sponge- 
like bone,  derived  from  the  pathologic  changes  in  the  bone  marrow.  The 
cortical  bone  about  these  cavities  is  very  fragile  and  in  places  exceed- 
ingly thin.  A  lacelike  trabeculation  associated  with  spongy  bone  is 
found  to  extend  through  the  entire  marrow  cavity  on  the  lateral  side. 
Just  above  the  lateral  condyle  on  the  popliteal  surface  is  an  eroded,  per- 


i'ig-  -• — Posterior  view  of  the  left  femur,  and  posterolateral  view  of  the  right. 

forated,  ulcer-like  area,  connecting  with  the  peculiar  l)one  formation 
described  in  the  marrow  cavity.  This  appears  to  be  an  early  stage  in 
the  peripheral  invasion  of  the  disease. 

In  the  right  femur  the  pathologic  changes  are  found  in  the  proximal 
fourth  of  the  bone,  and  are  by  no  means  so  extensive.  The  normal 
contours  are  increased  in  size,  with  a  nodular  enlargement  above  the 
intertrochanteric  crest.  The  surface  here  is  perforated  by  hiati,  from 
4  to  8  mm.  in  diameter,  leading  into  a  cavity,  continuous  with  that  of 
the  bone  marrow.  Spongy  bone  is  also  found  in  this  cavity.  In  the 
unafifected  portions  the  cortex  of  both  femurs  is  oi  normal  thickness. 
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The  right  tibia  exhibits  a  dilTiise  nodular  sweUing  slightly  above  the 
middle  of  the  shaft.  On  the  medial  surface  there  are  two  deeply  eroded 
areas  in  the  cortex,  the  smaller  of  which  (2  by  4  cm.)  is  surrounded 
by  a  slightly  raised,  eburnated  ring  of  bone.  Its  base  is  composed  of 
soft  spongy  bone  and  irregular  bon}-  trabeculae  around  numerous  hiati 
which  lead  into  the  marrow  cavity.  The  larger  eroded  area  (3  by 
7  cm.)  is  similar  in  appearance,  except  that  the  margin  is  el^urnated  onlv 
in  the  back  and  here  blends  with  a  ditluse  nodulation  on  the  posterior 
surface.  The  left  tibia  was  badly  broken  in  situ  by  roots,  and  only  the 
lower  third  of  the  shaft  shows  nodular  enlargements. 

The  fibulae  of  both  the  right  and  the  left  legs  present  all  the  patho- 
logic changes  described.  There  are  nodules  associated  with  eroded 
areas,  and  cavities  indicative  of  either  cysts  or  fibrous  areas,  in  various 
portions  of  the  shaft.     Such  regions  contain  spongy  bone  and  trabeculae 


Fig.  3. — Roentgenogram  of  the  left  femur  showing  cyst  formation,  thinning  of 
cortical  bone,  trabeculation  and  abnormal  deposition  of  bone. 

and  have  a  rarefied  cortex.  It  may  be  noted  here  that  in  the  long  bones 
none  of  the  articular  stirfaces  are  involved. 

The  bones  of  the  right  foot  appear  to  be  unafifected.  while  those 
of  the  left  foot  show  a  general  increase  in  jiorositv  of  surface.  Only 
the  first  and  second  metatarsals  of  the  left  foot  show  any  significant 
pathologic  changes.  The  fir.st  metatarsal  contains  spongy  bone  thrcnigh- 
out  and  an  eroded  perforation  on  the  distal  end  of  the  dorsal  surface. 
The  second  metatarsal  shows  only  an  eroded  area  at  the  proximal  en  1. 
As  the  bones  of  the  left  foot  were  uncovered  in  situ,  they  di'lineated 
the  position  of  a  marked  talipes  equinus. 

In  the  right  os  coxk  only  the  ischiopnl)ic  rannis  and  ischial  tuber- 
osity are  involved  by  a  single  cystic  swelling  extending  from  the  center 
of  the  tuberosity  into  the  ramus.  The  erosion  of  tlu'  stuM'ace  in  this 
region  extends  u])wrird  to  the  posterior  sinM'ace  of  the  acetabular  jiortion 
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of  the  ilium.  A  small  osteophyte  is  present  at  the  attachment  of  the 
transverse  ligament  to  the  acetalnilar  margin.  The  left  os  coxai  had 
been  crushed  in  the  grave,  but  sufficient  material  remains  to  show  the 
extensive  pathologic  changes  that  had  taken  place.  The  portion  of  the 
ilium  above  the  acetabulum  is  ballooned  out  with  a  series  of  cavities  to 
a  width  of  6.5  cm.  The  lateral  and  medial  surfaces  are  much  eroded, 
and  many  of  the  hiati  show  eburnated  margins.  The  interiors  of  the 
cavities  contain  trabeculations  and  spongy  bone.  The  sacral  articular 
surface  is  missing. 


Fig.  4. — Medial   views  of  right  and   left  tibulae  and  of  right  tibia. 

Sacral  involvement  is  primarily  on  the  left  side,  as  in  the  pelvis. 
The  enlargement  is  directed  laterally,  so  that  the  anterior  sacral 
foramina  become  ellipses.  These  open  into  a  large  cavity  between  the 
first  and  fifth  sacral  vertebrae,  continuous  with  the  posterior  foraminae 
and  with  the  sacral  canal.  The  artictilar  surface  of  the  left  side  is 
much  eroded,  jagged  and  ])erforated,  indicating  that  this  joint  formed 
no  barrier  to  the  extension  of  the  disease  process.  .\  bending  of  the 
lower  portion  of  the  sacrum  to  the  right  may  be  due  to  long  continued 
pathologic  action. 

Extensive  changes  are  to  be  found  in  some  of  the  ribs.  The  fir.st 
left   rib   is   about   three   times   the   size   of   its   opposite   in    width   and 
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breadth,  but  its  length  is  not  increased.  Its  surface  is  somewhat  eroded 
at  the  head,  and  the  body  is  a  mere  cavity  with  thin  cortical  bony  walls. 
The  second,  third,  fourth  and  tenth  ribs  are  unaffected.  Of  the  remain- 
ing ribs  of  the  left  side  it  was  possible  to  save  only  the  seventh,  ninth  and 
eleventh.  These  are  merely  fragile  laceworks  of  bone,  with  onlv  the 
heads  retaining  their  identity.  As  their  condition  is  ineft'able.  one  must 
rely  on  the  accompanying  illustrations.  On  the  right  side  the  ribs 
are  unaffected,  except  for  a  small  portion  on  the  anterior  surface  at  the 
angle  of  the  fifth. 

In  the  vertebrae  the  pathologic  changes  are  similar  to  those  described 
in  the  other  bones.  The  seventh  cervical  vertebra  has  cavitous  transverse 


Fig.  5. — Lateral  aspect  of  left  os  co.xae  and  posterior  view  of  sacrum.  The 
loss  of  osseous  material  in  the  lower  portion  of  the  ileum  and  that  in  the  right 
side  of  the  sacrum  are  due  to  crushing  in  the  grave,  and  do  not  represent  a 
pathologic  condition.  However,  the  extensive  involvement  of  the  bones  is  evident. 
The  first  coccygeal  segment  has  ankylosed  with  the  sacrum. 

processes  and  spine,  with  characteristic  erosion  and  perforations  of  the 
surface.  Like  changes  are  also  found  on  the  left  transverse  processes 
of  the  fifth  to  the  tenth  thoracic  vertebrae,  and  the  ninth,  tenth  and 
eleventh  show  involvement  of  the  right  transverse  processes.  The  body 
of  the  eighth  thoracic  and  that  of  the  second  lumbar  vertebrae  have  been 
l)erforatcd  l)y  the  pathologic  process.  .\n  incipient  perforation  is  seen 
in  the  l)ody  of  the  sixth  thoracic  vertebra. 

The  involvement  of  the  .skull  by  the  disea.se  is  limited  to  contiguous 
portions  ui  the  left  maxilla,  iialatine  bone  and  ])terygoid  ]irocess  of  the 
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sphenoid.  The  anterior  portion  of  the  palate  is  also  affected,  causing 
a  dissymmetry  of  the  nasal  aperture  on  the  left  side.  The  palate  here 
is  1.5  cm.  thick,  but  is  of  normal  size  posteriorly.  It  bulges  some- 
what below  the  normal  palatal  plate  and  presents  an  eroded  surface. 
The  pterygoid  region  on  the  left  side  is  composed  of  a  hard,  porous 
enlargement  of  bone  with  only  narrow  ridges  suggesting  the  pter\goid 
laminae.      The   base   of   the   normal   right   pterygoid   process   measures 


Fig.  6. — \^ertebral  column  viewed  from  the  left  side;  the  third  lumbar  vertebra 
was  broken,  a  space  representing  its  location.  At  the  right  are  the  first,  second, 
third,  seventh,  ninth  and  eleventh  ribs  of  the  left  side,  of  which  the  second  and 
third  are  normal. 


1.2  cm.  across,  while  the  base  of  the  affected  side  measures  2.5  cm., 
the  pterygoid  fossa  being  essentially  eliminated.  The  palatine  canal 
and  other  foraminae  in  this  region  are  patent. 

The  foregoing  material  appears  to  me  to  indicate  clearly  that  here 
for    the    first    time    is    a    ca.se    of    osteitis    fibrosa    in    a    prehistoric 
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American  skeleton.  Osteitis  deformans  has  been  encountered,  but 
differs  from  osteitis  fibrosa  in  important  features,  both  in  its  effect 
on  the  living  person  and  in  the  condition  of  the  bones  after  death. ^ 
Osteitis  fibrosa  is  a  multiple  disease  of  bone  characterized  by 
resorption  of  bone  and  its  replacement  by  a  fibrous  connective  tissue, 
associated  with  formation  of  cysts.  The  disease  very  seldom  appears 
after  the  age  of  40  and  may  occur  before  puberty.  In  recent  vears 
many  cases  have  been  found  in  association  with  parathyroid  adenoma. 
The  pathologic  changes  in  the  bones  show:  (1)  extensive  resorption  of 
bone,  which  I  have  termed,  macroscopically.  erosion;  (2)  irregular,  mal- 
formed deposition  of  bone  throughout  the  fibrous  growth;  *  (3)  forma- 


Fig.   7. — Roentgenogram  of   ribs,   sliowing  extensive  cyst   formation   and  rare- 
faction. 

tion  of  cavities  associated  with  swelling  beyond  the  normal  contours  of 
the  bone;  (4)  rarefaction  of  cortical  bone  in  the  involved  regions  only, 
the  cortical  bone  elsewhere  l>eing  of  normal  thickness  and  consistency, 


3.  There  is  a  recent  tendency  to  consider  osteitis  fibrosa,  osteitis  deformans 
and  osteomalacia  as  a  clinical  group  under  the  term  of  osteodystrophia  fibrosa. 
However,  from  a  paleopathologic  point  of  view  it  seems  advisable  to  retain  them 
as  entities  so  that  any  remains  of  a  doubtful  pathologic  nature  may  be  more  crit- 
ically approached,  and  thus  rescued  from  the  oblivion  imiM)scd  by  an  all  inclusive 
term. 

4.  It  is  understood  that  the  replacement  of  bone  by  fibrous  tissue  can  be  seen 
only  in  fresh  specimens,  and  it  is  during  this  active  stage  of  the  disease  wlien 
fibrous  tissue  predominates,  that  the  bending  occurs. 
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and  {  5 )  a  characteristic  nodular  appearance,  as  the  disease  possesses  no 
uniformity  of  distribution  or  progress. 

Roentgenograms  of  the  entire  skeleton  have  been  made,  and  those 
of  the  bones  descriljed  in  detail  substantiate  the  path(jlogic  changes 
enumerated  in  foregoing  paragraphs."'  The  left  femur  and  ribs  present 
the  most  characteristic  features  of  the  disease  (see  figs.  3  and  7). 
Involvement  of  the  skull  in  the  specimen  is  limited  to  the  left  side  of  the 
base  as  described,  the  roentgenograms  showing  nothing  typical  of  the 
condition,  the  calvarium  being  normal  in  thickness  and  exhibiting  no 
rarefaction. 

Osteitis  deformans,  on  the  other  hand,  differs  in  the  following 
characteristics:  1.  As  the  bone  marrow  is  transformed  into  fibrous 
tissue  and  ultimately  into  bone,  it  encroaches  on  the  inner  surface  of 
the  cortex  increasing  its  thickness.  2.  A  similar  change  takes  place 
on  the  otitside  through  the  subperiosteal  deposition  of  layers  of  bone. 
Thus  in  osteitis  deformans  the  cortex  may  become  1  cm.  or  more  in 
thickness,  which  characteristically  is  uniform  throughout  the  length  of 
the  bone,  and  is  seldom  associated  with  the  formation  of  cysts.  In 
typical  cases  the  thickness  of  the  calvarium  is  increased  four  or  more 
times  the  normal.  Further,  osteitis  deformans  is  a  disease  of  middle 
age,  rarely  beginning  before  the  age  of  40.  These  characteristics 
obviously  do  not  obtain  in  the  specimen  described. 

It  is  noteworthy  that  this  case  may  be  classed  among  the  rarities 
because  the  involvement  is  so  extensive,  although  practically  unilateral.^ 

Xovember  10,  1930. 


5.  Some  of  the  bones  that  appear  normal  grossly  show  in  the  roentgenograms 
small  areas  of  rarefaction,  which  may  indicate  an  incipient  process  of  the  disease, 
but  which  are  indistinguishable  from  the  condition  known  as  spotted  atrophy. 
Such  areas  are  found  in  the  right  calcaneus,  the  right  and  left  astragalus,  several 
of  the  ribs  on  the  right  side  and  the  bodies  of  the  sixth,  eighth  and  ninth  thoracic 
and  the  second  lumbar  vertebrae.  The  acetabula,  the  heads  of  the  femurs  and 
a  few  of  the  vertebral  bodies  show  minute  osteo-arthritic  changes  which  are  neg- 
ligible. 

6.  Since  the  foregoing  observations  were  submitted  for  publication  two  pre- 
historic skeletons  showing  pathologic  changes  have  been  reported,  for  which  the 
diagnosis  of  osteitis  fibrosa  has  been  suggested.  The  first,  showing  a  bilateral 
involvement  of  the  humeri  only,  was  described  by  Leon  Pales  in  his  recent  book, 
"Paleopathologie  et  pathologie  comparative,"  published  in  Paris  by  Masson  &  Cie. 
1930.  The  second  is  reported  by  E.  A.  Hooton,  as  follows:  "Catalogue  no.  60061, 
sex  doubtful,  aged  35-39:  Diagnosis,  (1)  Spondylitis  deformans;  (2)  Periostitis 
of  mid  shaft  of  left  tibia.  H.  U.  Williams,  'probably  osteitis  fibrosa,' "  The 
Indians  of  the  Pecos  Pueblo:  A  Study  of  Their  Skeletal  Remains,  New  Haven, 
Yale  University  Press,  1930. 
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DISCUSSION 

E.  R.  Long  :  The  number  of  studies  of  diseases  of  prehistoric  inhabitants  of 
this  country  is  limited,  and  there  seems  to  be  considerable  opportunity  for  further 
research.  There  is  the  possibility  of  gaining  information  by  the  study  of  any 
calcified  masses  of  tissues  and  concretions  that  may  be  found  associated  with  such 
skeletons. 

December  8,  1930 


PROTECTIVE     AND     COMPLEMENT-BINDING     SUB- 
STANCES    IX     THE     SERUMS     OF     PERSONS 
CON\'ALESCENT     FROM     YELLOW     FE\'ER 

X.     PAUL     HUDSOX  * 

Immune  substances  have  been  demonstrated  in  the  serums  of  five  persons  con- 
valescent from  laboratory  infections  with  yellow  fever.  The  serums  of  four 
were  examined  periodically  during  illness  and  convalescence,  and  that  of  the  fifth 
several  months  after  recovery.  Unavoidable  circumstances  prevented  the  exam- 
ination of  all  at  regular  intervals. 

Protective  substances  were  demonstrated  by  the  survival  of  monkeys  given 
injections  of  the  serum  and  then  injections  of  yellow  fever  virus  (monkey  blood). 
The  serum  of  one  patient,  taken  on  the  third  and  fourth  days  after  the  onset  of 
illness,  did  not  protect,  but  that  taken  on  the  fifth  and  eighth  days  did  protect; 
the  serum  of  another  patient,  taken  on  the  third  day,  had  no  effect,  but  that 
taken  on  the  sixth  and  eighth  days  protected ;  the  serum  of  the  third  patient,  taken 
on  the  second  and  fourth  days,  did  not  protect,  but  that  taken  on  the  seventh 
day  did ;  the  serum  of  the  fourth  patient  gave  no  protection  on  the  third  day,  but 
had  protective  properties  on  the  fifth  and  seventh  days,  and  the  serum  of  the 
fifth  patient,  tested  several  months  after  recovery,  repeatedly  demonstrated  pro- 
tective properties.  It  seems,  then,  that  substances  protective  against  the  yellow 
fever  virus  appear  about  the  fifth  day  after  the  onset  of  illness. 

Frobisher  (Proc.  Soc.  Expcr.  Biol.  &  Med.  26:846,  1929,  and  other  articles  in 
press),  Davis  (in  personal  communications  to  the  author  and  in  reports  to  the 
International  Health  Division  of  the  Rockefeller  Foundation)  and  Aragao  {Covipt. 
rend.  Soc.  dc  biol.  99:1341,  1928)  have  reported  experiments  with  complement 
fixation.     The   first    two   workers   were   successful,   the   last   not.      The   following 


*  From  the  Department  of  Bacteriology  of  the  L'niversity  of  Chicago. 
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technic  was  found  to  give  the  best  results :  The  antigen  is  serum  from  infected 
monkeys,  pooled  and  dried  while  frozen,  and  stored  in  sealed  containers  in 
weighed  amounts.  It  is  effective  for  at  least  thirteen  months.  Normal  monkey 
serum  similarly  stored  has  no  complement-fixing  property.  The  other  reagents 
are  two  units  of  guinea-pig  complement,  the  test  serum,  two  units  of  rabbit 
ambocepter,  and  a  2  per  cent  suspension  of  sheep's  red  blood  cells.  The  total 
volume  is  3  cc.  Primary  incubation  is  in  the  refrigerator  at  5  C.  for  about 
sixteen  hours  (over  night),  and  the  secondary  incubation  is  in  the  water  bath  at 
7n  C.  for  one-half  hour.  In  carrying  out  the  test,  the  antigen  is  diluted  over  a 
range  of  from  1:20  to  1:1,000;  the  serum  concentration  is  constant,  in  a 
dilution  of  1  :  5.  Positive  tests  frequently  manifest  a  prozone.  The  usual 
controls  are  made. 

The  results  of  complement-fixation  tests  during  and  after  convalescence  of  the 
persons  here  considered  were  as  follows  :  The  serum  of  one  convalescent  person 
gave  the  first  positive  reaction  in  the  ninth  week  after  the  onset  of  illness,  and 
continued  to  give  positive  reactions  for  nine  months  after  the  attack ;  the  serum 
of  the  second  convalescent  person  fixed  complement  in  the  eighth  week  and  not 
before ;  the  serum  of  the  third  gave  a  definite,  but  not  strong,  reaction  in  the 
thirteenth  week,  in  the  only  examination  made  thus  far ;  that  of  the  fourth 
repeatedly  failed  to  fix  complement  seven  months  after  the  onset  of  the  illness ; 
and  the  serum  of  the  fifth,  tested  for  the  first  time  eight  months  after  the  attack, 
showed  complement  fixation  and  continued  to  do  so  twenty'  months  after  the  illness. 

Thus,  the  serums  of  four  persons  convalescent  from  yellow  fever  had 
complement-fixing  properties  beginning  a  number  of  weeks  after  the  acute  illness. 
and  the  serum  of  one  failed  to  have  these  after  seven  months. 

DISCUSSION 

Paul  Caxxox  :  Does  the  serum  protect  if  given  after  the  infecting  dose: 
and  if  so,  within  what  length  of  time  must  it  be  given? 

X.  P.  HuDSOX :  If  the  protective  serum  and  the  infecting  dose  are  given 
simultaneously,  the  animal  lives ;  but  if  the  serum  is  given  as  much  as  twenty- 
four  hours  after  the  infecting  dose,  there  is  no  protection  in  monkeys.  Protective 
serum  given  before  the  infecting  dose  is  effective  for  six  weeks. 

December  8,  1930 


:\IELAXOCARCIXOMA     OF     THE     GALLBLADDER* 

SOL     R.     RO.SEXTHAL 

A  colored  man,  aged  48,  entered  Cook  County  Hospital  completely  disoriented. 
According  to  his  wife,  he  had  been  in  this  condition  for  two  days.  The  only 
additional  information  was  that  he  had  had  lumbar  pain  and  hematuria  for  two 
months.  The  physical  examination  revealed  a  bilateral  papilledema  with  hemor- 
rhages, a  right  lower  facial  paralysis  and  absence  of  abdominal  and  left  cremas- 
teric reflexes.  The  coordination  was  poor,  and  the  patient  fell  to  the  left  side. 
The  spinal  fluid  w-as  bloody  and  under  increased  pressure,  and  the  result  of  the 
Wassermann  test  was  strongly  positive.  The  urine  was  unchanged.  The  patient 
died  thirteen  days  after  the  onset  of  the  cerebral  symptoms. 


From  the  Department  of  Pathology  of  Cook  County  Hospital.  Chicago. 
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Postmortem  examination  revealed  a  pedunculated  primary  melauocarcinoma  of 
the  gallbladder  with  metastases  to  the  brain,  lungs,  jejunum  and  left  kidney.  All 
other  possible  primary  sites  of  melanotic  tumors  were  excluded,  such  as  the 
skin,  the  meninges,  the  brain,  the  ejes  and  the  rectum. 

This  report  emphasizes  that  melanotic  tumors  are  epithelial  in  origin,  and 
that  the  melanin  is  formed  in  the  cytoplasm  of  these  cells,  as  a  uniform,  finely  or 
coarsely  granular  pigment  varying  in  color  from  light  to  dark  brown.  In  con- 
trast with  this  conclusion,  the  cytoplasm  of  the  chromatophores  of  Ribbert  con- 
tained an  irregular,  coarsely  granular  pigment  ranging  from  dark  brown  to  black. 

The  complete  report  will  be  published  in  the  American  Journal  of  Cancer. 

December  8,  1930 


RUPTURED  ANEURYSM  OF  THE  CYSTIC  ARTERY  OF 

THE  GALLBLADDER  AS  A  RESULT  OF 

TOXIC  ARTERITIS 


REPORT     OF     A      CASE  ^ 


SOL     ROY     ROSENTHAL.     ^I.D. 


Judged  from  the  literature,  aneurysm  of  the  cystic  artery  is  rare. 
Four  cases  have  thus  far  been  reported.  Its  interest,  however.  Hes,  not 
in  its  rarity,  but  rather  in  the  mechanism  of  its  formation. 

In  1883,  Chiari  ^  reported  a  case  of  multiple  (two)  aneurysms  of 
the  cystic  artery  associated  with  ulcerative  cholecystitis  and  cholelithiasis. 
One  of  the  aneurysms  had  ruptured  as  a  result  of  the  irritation  of  a 
passing  stone.  On  microscopic  examination,  he  found  that  the  media 
and  the  adventitia  of  the  vessel  had  been  eroded  by  an  ulcer,  and  that  the 
intima  had  herniated  through  to  form  a  true  aneurysm. 

In  1917,  Klotz  -  described  a  case  of  multiple  aneurysms  of  the  cystic 
and  hepatic  arteries.  The  underlying  cause  was  a  generalized  peri- 
arteritis nodo.sa.  ^Microscopically,  he  found  a  perivascular  accumulation 
of  lymphocytes  and  leukocytes,  with  an  accompanying  hyaline  degenera- 
tion of  the  media.  The  intima  and  the  outer  coats  were  secondarily 
involved  by  the  inflammatory  process.  The  same  author  described  a 
.second  case  similar  to  the  first,  except  that  the  aneurysmal  involvement 
was  limited  to  the  hepatic  artery. 


*  From  the  Department  of   PatliDlogy  of  Cook  County   Hosi)ital,  Chicago. 

1.  Chiari,  H. :     Berstung  eines  Aneurysmas  der  Arteria  cystica  in  die  Gallen- 
blase  mit  todlicher   Blutung,  Prag.  med.  Wchnschr.  8:v33,   1883. 

2.  Klotz,  O.:     Periarteritis  Nodosa.  J.  M.  Researcli  37:1.   1017. 
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In  1920,  Hogler  "  reported  a  case  of  aneurysm  of  the  cystic  artery  in 
which  rupture  had  occurred  into  the  cystic  duct.  Microscopically, 
atherosclerotic  changes  were  present  in  the  vessel.  The  aorta  and  the 
celiac  artery  were  similarly  invcjlved. 

Walter's  *  case  of  periarteritis  nodosa,  described  in  1921.  was  similar 
to  that  of  Klotz. 

Aneurysms  of  the  hepatic  artery  are  more  common.  In  1923, 
Friedenwald  and  Tannenbaum "  gathered  65  cases  ( including  one 
case  of  their  own)  of  aneurysms  of  the  hepatic  artery  and  its  branches. 
In  50  instances,  the  causative  factors  were  known  and  were,  with  the 
number  of  cases,  as  follows:  general  infections.  7;  typhoid  fever,  2; 
pneumonia,  5 ;  empyema,  1  ;  osteomyelitis.  3 ;  arteriosclerosis,  12 ; 
cholelithiasis,  5 ;  syphilis,  7.  and  trauma,  8.  They  did  not  mention  peri- 
arteritis nodosa  as  a  factor,  as  in  the  cases  of  Klotz  and  Walter. 

Additional  cases  of  aneurysm  of  the  hepatic  artery  have  been 
reported  by  Thompson  '''  (erosion  of  the  vessel  by  a  tuberculous  gland), 
^fuller  '  and  Aschner*  (atherosclerosis)  and  Stokes''  (suspected 
mvcotic  aneurysm  in  a  case  of  malignant  endocarditis;  see  also 
Eichelter  and  Knoflach  ^^ ) . 

The  case  reported  in  this  paper  is  that  of  an  aneurysm  of  the  cystic 
artery,  found  in  association  with  an  ulcerative  cholecystitis  and  choleli- 
thiasis. Because  the  entire  cystic  artery  was  the  seat  of  an  inflammatory 
and  toxic  process,  various  stages  in  the  development  of  the  aneurysm 
could  be  studied.  Its  pathogenesis  differed  from  that  of  any  of  the 
aforementioned  cases. 


3.  Hogler,  F. :     Beitrag  zur  Klinik  dcs  Leber  und   Milzarterien   .■\neurysma'^. 
Wien.  Arch.  f.  inn.  Med.  1:509.  1920. 

4.  Walter,  H. :     Periarteriitis  nodosa.  Frankfurt.  Ztschr.  f.  Path.  25:306,  1921. 

5.  Friedenwald,  J.,  and  Tannenbaum,  K.  H. :  Aneurysm  of  the  Hepatic  Artery. 
Am.  J.   M.    Sc.  165:12.   1923. 

6.  Thompson,  W.   P. :     Tuberculous  .Aneurysm  of  the  Hepatic   Artery,   Bull. 
Johns  Hopkins  Hosp.  42:113.  1928. 

7.  Muller,   H.   R. :     Aneurysm   of   the  Hepatic   and   Gastroduodenal   .Arteries 
nith  Rupture  into  the  Duodenum.  Proc.  New  York  Path.  Soc.  20:46,  1920. 

8.  Aschner,   P.  \V. :     Aneurysm  of  the  Hepatic  .Artery,  Internat.   Ch'n.  2:334, 
1923. 

9.  Stokes,  E.  H. :     .Aneurysm  of  Hepatic  Artery  .Associated  witli  .Acute  Fndo- 
carditis.  M.  J.  Australia  2:346,  1926. 

10.  Eichelter,   G.,  and  Knoflach,  J.  G. :     Rupturiertes  mykotischcs   .Ancurysma 
der  Arteria  gastroepiploica  dextra.  Deutschcs  .Arch.  f.  Chir.  198:416.   1926. 
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For  this  study,  serial  sections  were  made  of  the  cystic  artery. 
Hemalum  and  eosin.  van  Gieson  and  elastica  stains  were  made  on  alter- 
nate sections. 

REPORT     OF     CASE 

History. — A  white  man,  aged  58.  a  machinist,  was  a  habitual  drunkard,  and 
had  entered  the  hospital  on  several  occasions  after  an  alcoholic  debauch.  His 
history  was  therefore  unreliable.  In  April  1928,  he  entered  the  hospital  with 
impending  delirium  tremens.  On  physical  examination  he  was  found  to  be  icteric. 
The  heart  and  lungs  were  essentially  normal.  The  abdomen  was  protuberant,  and 
the  skin  contained  many  striae  albicantes.  The  liver  was  8  cm.  below  the  right 
costal  margin  and  had  a  sharp  edge.  The  spleen  was  also  palpable  and  extended 
to  the  crest  of  the  ileum.  The  rectal  examination  revealed  hemorrhoidal  tags. 
There  was  a  slight  edema  of  the  low^er  extremities.  The  diagnosis  made  at  the 
time  was  that  of  alcoholic  cirrhosis.  He  remained  in  the  hospital  for  six  days, 
his  jaundice  clearing  rapidly,  and  at  no  time  did  he  complain  of  abdominal  pain. 

In  October,  1929  (one  and  one-half  years  later),  he  returned  to  the  hospital 
complaining  of  a  tired  feeling  and  of  weakness  and  cramps  in  his  muscles  and 
legs.  He  also  complained  of  "spells"  characterized  by  marked  weakness  and 
throbbing  temporal  headache  associated  with  tinnitus  and  a  tendency  to  see  double. 
On  being  questioned,  he  denied  having  any  abdominal  distress. 

He  had  had.  in  the  past,  influenza,  erysipelas  and  gonorrhea.  He  said  that  he 
had  never  had  a  chancre. 

Physical  Examination. — On  physical  examination,  he  was  slightly  icteric,  but 
not  acutely  ill.  His  temperature  was  normal;  the  pulse  rate  was  78,  and  the 
respiratory  rate,  24  per  minute.  The  blood  pressure  was  140  systolic  and  80 
diastolic.  The  heart  and  lungs  were  essentially  normal.  The  liver  was  7  cm. 
below  the  right,  and  the  spleen.  6  cm.  below  the  left,  costal  margin.  There  was 
no  tenderness  over  the  abdomen.     The  extremities  were  slightly  edematous. 

The  urine  was  positive  for  bile,  but  was  otherwise  normal.  The  stools  were 
light  gray  and  contained  no  bile. 

The  results  of  examination  of  the  blood  were:  hemoglobin,  75  per  cent: 
red  blood  corpuscles  3,920,000;  white  blood  corpuscles,  4,850  per  cubic  millimeter, 
with  84  per  cent  polymorphonuclear  leukocytes,  12  per  cent  lymphocytes  and  4 
per  cent  eosinophils.  The  Kahn  reaction  was  negative,  and  chemical  examination 
of  the  blood  showed  tliat  it  was  normal. 

In  view  of  the  anemia  and  the  enlarged  liver  and  spleen,  the  diagnosis  was: 
Banti's  disease  with  cirrhosis  of  the  liver. 

Course. — The  patient  was  fairly  comfortable  until  twenty-five  days  after  his 
admission  to  the  hospital.  Then  chills  and  fever  suddenly  developed  (temperature 
of  103.4  F.,  taken  rectally).  and  the  patient  complained  of  cramplike  pains  in  the 
abdomen.  These  symptoms  lasted  for  only  a  few  hours,  but  the  temperature 
remained  slightly  elevated  for  four  days,  varying  from  99  to  100  F. 

The  stools  at  the  time  of  the  attack  and  until  the  time  of  death  were  tarry. 

After  remaining  free  from  fever  for  six  days,  tlie  patient  again  suffered  a  chill 
and   complained  of   severe  abdominal   pain,   wliich   was   relieved   only   by  a   liypo- 
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dermic  injection  of  morphine  sulphate.  Five  hours  later,  the  pain  returned;  this 
time  he  vomited  a  large  amount  of  dark,  liquid  blood  and  undigested  food.  His 
pulse  became  rapid  (120  per  minute)  and  weak;  his  respirations  were  labored 
(35  per  minute),  and  his  temperature  was  subnormal  (96.4  F.,  taken  rectally). 
liight  hours  later,  he  became  stuporous.  Death  occurred  twelve  liour,-  after  the 
onset  of  the  acute  symptoms. 

Diagnosis. — The  final  diagnosis  was  :  Banti's  disease  with  cirrhosis  of  t'.ie  liver, 
acute  cholecystitis  and  cholelithiasis  and  rupture  of  an  esophageal  vanx. 

Postmortem  Examination  (Dr.  R.  H.  Jaflfe). — The  body  weighed  175  pounds 
(79.4  Kg.)   and  measured  170  cm.  in  length. 

Externally,  the  skin  was  of  a  dirty  yellow  color ;  the  sclerae  were  yellow.  The 
mucous  membranes  were  pale.  The  abdomen  was  below  the  level  of  the  chest, 
but  there  were  striae  on  the  abdomen.     The  ankles  were  edematous. 

The  midline  fat  of  the  abdomen  was  2  cm.  thick.  There  was  about  300  cc. 
of  a  dark  red  fluid  in  the  abdominal  cavity.  The  edge  of  the  liver  was  at  the 
xiphoid  process  and  at  the  eighth  rib  in  the  right  midclavicular  line.  The  trans- 
verse colon  was  firmly  adherent  to  the  inferior  aspect  of  the  liver.  T'r.c  nitestinal 
loops  were  moderately  distended  and  covered  by  thin,  blocd-tingej  iluid.  The 
spleen  extended  10  cm.  below  the  left  costal  arch  in  the  midaxil!ary  lir.e. 

The  heart  weighed  465  Gm.  The  epicardium  was  studded  witli  re  1  areas 
ranging  in  size  from  that  of  a  pinpoint  to  that  of  a  pinhead.  The  myocardium 
varied  in  color  from  yellowish  gray  to  brown  and  was  very  friable. 

The  gallbladder  was  distended,  measuring  9  by  4.5  by  4  cm.  The  wall  was 
thickened  to  a  breadth  of  6  mm.,  and  was  firm  and  grayish  white,  and  embedded 
in  the  liver  substance.  The  cavity  was  filled  by  soft,  semiliquid,  purplish-red 
masses  and  many  dark-brown  concretions,  which  were  from  3  to  5  n:n:.  in  diame- 
ter. The  internal  lining  of  the  gallbladder  was  yellowish  white,  with  irregular 
defects  from  5  to  15  mm.  in  diameter.  These  defects  had  shaggy,  overhanging 
edges  and  a  dark-purplish-gray  floor.  In  the  middle  of  the  upper  wall  was  a 
pea-sized  sac  that  bulged  into  the  cavity  and  contained  an  irregular  rent,  6  by 
5  mm.  The  sac  communicated  with  a  medium-sized  artery.  In  the  upper  and 
posterior  portion  of  the  wall  of  the  gallbladder  was  a  deep  ulcerated  area,  which 
surrounded  an  opening  2  mm.  in  diameter,  that  led  into  the  abdominal  cavity. 
The  abdominal  opening  was  posterior  to  the  transverse  colon.  T'.e  extrahepatic 
bile  ducts  were  patent  and  contained  several  mulberry-shaped  co"creiinns,  from 
3  to  5  rum.  in  diameter,  which  were  most  numerous  in  the  common  duct,  2  cm. 
above  the  papilla  of  Vater. 

The  liver  measured  32  cm.  transversely,  20  cm.  vertically  and  10  cm.  antero- 
posteriorly.  The  surface  of  the  liver  was  studded  with  granulations,  from  1  to  2 
mm.  in  diameter,  which  were  light  yellowish  gray  and  separated  by  frrayish-white 
lines.  The  liver  was  firm  in  consistency.  The  cut  surface  preser.ted  granulations 
like  those  described. 

The  esophageal  and  the  superior  hcmnrrhoidal  veins  were  distended  and 
tortuous. 

The  spleen  weighed  2,045  Gm.  The  surface  was  smooth  and  purplish  gray, 
with    whitish    septal    lines.     The    consistency    was    .^oft.     The    c;it    surface    was 
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purplish  red  and  moderately  moist  with  distinct  whitish,  slightly  elevated  follicles. 
from  1  to  3  mm.  in  diameter. 

The  remaining  organs  presented  no   significant   changes. 

Anatomic  Diagnosis. — The  anatomic  diagnosis  was:  ruptured  aneurysm  of  the 
cystic  artery,  with  intracystic  hemorrhage ;  chronic  ulcerative  cholecystitis,  with 
perforation  into  the  abdominal  cavity ;  intra-abdominal  hemorrhage ;  cholelithiasis 
and  multiple  stones  in  the  extrahepatic  bile  ducts  ;  atrophic  cirrhosis  of  the  liver : 


A^iurism  of 
.Cyslic  arftry 
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Fig.  1. — Chronic  ulcerative  cholecystitis,  with  rupture  of  an  ulcer  into  the 
abdominal  cavity  as  designated  by  the  arrow.  The  wall  of  the  gallbladder  is 
markedly  thickened  and  is  embedded  in  the  liver.  The  duodenum  and  ascending 
colon  are  adherent  t:)  the  wall  of  the  gallbladder  by  dense  fibrous  tissue.  The 
ruptured  aneurysm  is  seen  within  the  gallbladder    (about  one-third  natural  si^e). 


enormous  subacute  and  chronic  tumor  of  the  spleen;  dilation  of  the  esophageal 
and  upper  hemorrhoidal  veins:  eccentric  hypertrophy  of  the  heart  and  fatty  degen- 
eration of  the  myocardium;  severe  cloudy  swelling  of  the  kidneys;  tarry  intestinal 
content,   and   chronic   icterus. 
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Microscopic  Examination. — In  the  liver,  small  islands  of  cells  were  separated 
by  much  fibrous  tissue,  which  was  looseh'  infiltrated  b%-  lymphocytes  and  contained 
cords  of  atrophic  liver  cells  and  proliferated  bile  ducts.  The  liver  cells  of  the 
islands  contained  granules  of  lipoid  and  of  greenish-brown  pigment.  In  the  con- 
nective tissue  septums  there  were  many  cells  filled  with  fat  and  iron  pigment. 

In  the  spleen,  the  reticulum  was  thickened,  and  the  sinuses,  which  were  wide 
and  filled  with  blood,  stood  out  distinctly.  The  pulp  contained  lymphoid  cells, 
plasma  cells  and  a*moderate  number  of  granulocytes.  The  follicles  were  small 
and  had  no  germinal  centers ;  their  reticulum  was  not  thickened. 

In  the  gallbladder,  the  epithelium  lining  the  mucosa  was  entirely  absent.  The 
mucosa  was  markedly  thickened  by  dense  accumulations  of  plasma  cells,  lympho- 
cytes, leukocytes  and  fibroblasts.  Newly  formed  connective  tissue  and  capillaries 
were  abundant.  In  places,  ulcers  were  noted  that  at  times  extended  to  the  mus- 
cularis.  At  one  point  near  the  aneurysmal  sac,  such  an  ulcerated  area  extended 
through  the  muscularis,  to  meet  a  similarly  ulcerated  area  in  the  serosa,  forming 
a  complete  rent  in  the  wall  of  the  gallbladder,  which  was  filled  with  blood.  The 
muscularis  was  hypertrophic,  except  in  the  vicinity  of  the  aneurysm ;  there  the 
muscle  fibers  were  atrophic,  and  disappeared  entirely  at  the  site  of  the  tear. 
Extensive  hemorrhages,  as  well  as  inflammatory  cells,  were  scattered  throughout 
the  muscularis  and  mucosa. 

In  the  main  branch  of  the  cystic  artery,  2  cm.  proximal  to  the  aneurysm,  the 
adventitia  was  markedly  thickened  by  fibrous  tissue.  The  media  was  wider  than 
normal  as  a  result  of  hypertrophy  of  the  muscle  fibers  and  an  increase  in  elastic 
fibrils.  The  internal  elastic  membrane  was  split.  The  intima  was  thickened  by 
an  increase  of  elastic  fibrils  and  connective  tissue.  The  endothelium  lining  the 
intima  was  intact. 

From  a  point  1  cm.  proximal  to  the  site  of  the  aneurysm,  the  artery  divided 
into  several  branches.  These  were  all  affected  by  one  or  two  processes,  degenera- 
tive or  degenerative  and  inflammatory. 

One  of  the  branches  of  the  vessel  was  bordered  on  one  side  by  an  accumulation 
of  lymphocytes,  leukocytes,  plasma  cells  and  histiocytes.  The  connective  tissue 
in  this  area  was  loosened.  At  this  point,  the  adventitia  was  markedly  thickened 
by  a  dense  meshwork  of  fine  elastic  and  connective  tissue  fibrils.  The  correspond- 
ing media  was  rarefied  and  thin,  and  the  nuclei  of  the  muscle  fibers  were  p3'knotic 
or  absent.  The  remaining  media  was  hypertrophied  and  edematous.  The  internal 
elastic  membrane  was  split  and  presented  an  increase  of  elastic  fibrils  on  ths 
intimal  side,  so  that  this  portion  of  the  intima  was  thickened.  There  were  no 
inflammatory  cells  in  the  wall  proper. 

Continuing  distally,  the  adventitia  and  media  of  this  branch  of  the  artery  were 
invaded  by  leukocytes  and  lymphocytes.  The  media  had  a  break  in  its 
continuity  which  included  the  intima.  At  the  site  of  the  tear  a  thrombus  of 
fibrin  and  platelets  had  formed.  Serial  sections  revealed  that  the  vessel  was  near 
the  inner  surface  of  the  gallbladder.  There,  the  adventitia  and  media  were  absent, 
and  only  the  thickened  intima  remained.  However,  farther  along,  this,  too,  was 
involved  and  partly  destroyed  by  the  inflammatory  process.  Xo  outpouching  of 
the  intima  was  evident.  The  veins  and  several  arteries  in  the  vicinity  were 
occluded  by  organized  thrombi. 
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The  remaining  branches  of  the  cystic  artery  were  all  the  seat  of  a  process 
different  from  that  described  in  the  foregoing  paragraphs.  All  of  these  vessels 
showed  hypertrophy  of  the  media,  proliferation  of  the  intima  and  an  increase  of 
fibrous  and  elastic  tissue  of  the  adventitia.  This  was  considered  the  result  of  their 
being  embedded  in  chronically  inflamed  tissue.  In  addition  to  these  changes,  how- 
ever, a  more  recent  process  was  noted,  with  a  definite  sequence  of  events,  since 
many  of  the  vessels  were  involved  in  different  stages  of  the  disease.  A  composite  of 
all  the  changes  answers  to  the  following  description,  according  to  progression : 
The  media  was  edematous  and  at  one  point  became  rarefied  as  a  result  of  a 
decrease  of  muscle  fibers  and  a  "stretching"  of  elastic  fibrils.  In  other  places,  the 
media  had  ruptured,  and  when  the  rupture  included  the  intima  a  thrombus  of 
platelets  and  leukocytes  formed.  When  the  adventitia  was  also  broken,  the  throm- 
bus, as  well  as  parts  of  the  internal  elastic  membrane  and  intima,  was  found 
e.xtruded  into  the  perivascular  tissue.  At  times  the  thrombus  became  organized, 
and  a  spurious  aneurysm  formed;  at  other  times,  small  vessels,  as  they  left  their 
site  of  origin,  showed  disintegration.  Inflammatory  cells  were  absent  in  the  wall 
or  in  close  proximity  about  the  vessel. 

The  artery  that  led  to  the  aneurysm  was  the  seat  of  a  similar  process.  Here, 
too,  an  inflammatory  process  was  lacking. 

In  the  aneurysm,  proximally,  the  intima  was  markedly  thickened,  owing  to  an 
increase  of  elastic  fibrils  and  connective  tissue  and  the  presence  of  large  branched 
cells.  The  lumen  was  almost  occluded  as  a  result  of  this  proliferation.  The 
aneurysmal  sac,  which  was  ruptured,  was  composed  of  the  following  layers  given 
in  order  from  the  outside  inward — a  layer  of  granulation  tissue  with  newly  formed 
capillaries  that  extended  for  one-half  the  distance  about  the  sac  and  was  similar 
to  the  granulation  tissue  of  the  mucosa  of  the  gallbladder;  a  thin  layer  of  young 
connective  tissue  with  fibroblasts,  which  stained  pale  reddish  pink  by  van  Gieson's 
method,  and  which  took  its  origin  from  the  intima ;  finally,  a  thick  inner  coat  of 
laminated  layers  of  fibrin,  leukocytes  and  red  cells.  The  organization  became  less 
pronounced  as  the  lumen  was  approached.  The  sac  was  ruptured  at  the  point  of 
its  attachment  to  the  wall  of  the  blood  vessel. 

Several  branches  of  the  artery,  the  site  of  the  origin  of  which  was  opposite  the 
aneurysmal  sac,  showed  necrosis,  rupture  of  their  walls  and  formation  of  thrombi, 
all  as  in  the  process  described. 

In  the  cystic  artery  distal  to  the  aneurysm,  both  inflammatory  and  degenerative 
changes  were  noted,  as  described  for  the  portion  proximal  to  the  aneurysm. 

P.\THOGEXESIS 

The  cuiidition  rcspimsiljle  tor  the  changes  in  the  cystic  artery  and 
the  formation  of  the  aneurysm  was  tnidoubtedly  the  inflammatory 
process  in  the  wall  of  the  gallbladder.  This  was  both  acute  and  chronic. 
As  a  result  of  the  chronic  process,  the  blood  vessels  lying  in  the  wall  of 
the  gallbladder  showed  marked  hyperplastic  changes  in  all  their  coats. 
Of  special  interest  was  the  adventitia.  which  ])resented  an  increase  not 
only  of  fibrous  tissue,  but  also  of  elastic  fibrils.  The  acute  inflammatory 
process  acted  directly  on  the  walls  of  the  blood  vessels,  eroding  or 
obliterating  them. 
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Many  of  the  vessels,  however,  were  the  seat  of  changes  not  to  be 
accounted  for  by  the  inflammatory  lesions.  These  arteries  were 
embedded  in  fibrous  and  elastic  tissue  and  were  not  infiltrated  by  inflam- 
matory cells.  The  changes  were  degenerative,  perhaps  as  a  result  of 
the  toxic  action  of  the  infected  bile.  The  reaction  to  this  toxic  substance 
was  an  edema  of  the  niuscularis.  which  was  followed  by  a  rarefaction  at 
one  point  and  finally  a  rupture. 

When  this  tear  extended  to  the  intima.  a  thrombus  formed  at  this 
site.  If  the  adventitia  was  also  involved,  the  pressure  of  the  blood 
forced  the  thrombus,  as  well  as  portions  of  the  intima  and  internal 
elastic  membrane,  into  the  perivascular  tissue. 

If  the  artery  was  of  medium  caliber  and  the  process  a  gradual  one, 
the  thrombus  at  the  site  of  rupture  became  organized  and  formed  the 
wall  of  a  spurious  aneurysm. 

The  latter  was  the  mechanism  of  the  formation  of  the  large 
aneurysm.  It  w'as,  however,  of  some  duration,  for  the  aneurysm  com- 
municated with  the  lumen  of  the  vessel  and  can  thus  be  classified  as  a 
true  aneurysm  (Kaufmann.^^  ]\Ienetrier  '-). 

Because  the  rupture  of  the  aneurysm  occurred  at  its  attachment  to 
the  arterial  wall,  it  is  deducted  that  the  blood  pressure  within  was  respon- 
sible, rather  than  a  passing  stone,  as  in  such  a  case  the  most  exposed 
part  would  have  been  the  site  of  rupture. 

DIFFERENTIATION      FROM      PERIARTERITIS      NODOSA 

The  resemblance  of  some  of  the  lesions  of  the  vessels  described  to 
periarteritis  nodosa  warrants  a  differential  diagnosis. 

Grossly,  the  gallbladder  in  periarteritis  nodosa  is  fairly  typical.  The 
mucosa  is  edematous,  discolored  a  dark  brown  and  at  times  may  be 
studded  with  hemorrhagic  infarcts.  On  palpation  along  the  cystic  artery 
spindle-shaped  nodules  are  felt,  like  a  string  of  pearls  (Klotz,-  Walter,* 
Gruber,^^  Wesemann,^*  Singer  ^^'').  Rarely,  is  the  gallbladder  the  seat 
of  a  pyemic  process  (^^' alter.  Gruber). 
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In  the  case  reported,  none  of  these  characteristics  was  found,  but 
instead  an  acute  exacerbation  of  a  chronic  cholecystitis  and  chole- 
lithiasis. 

^licroscopically.  the  end-stages  of  both  conditions  are  similar  in  that 
there  is  occlusion  of  the  vessels  by  thrombi  with  organization  and  forma- 
tion of  aneurysm.  The  earlier  stages,  however,  differ  appreciably.  The 
process,  in  both  instances  begins  in  the  media.  In  periarteritis  nodosa, 
there  are  edema,  fibrinous  exudate,  hyalinization  and  necrosis  of  the 
media.  A  moderate  to  extensive  infiltration  by  leukocytes  (especially 
eosinophils)  lymphocytes  and  plasma  cells  follows  (Gruber.^^  Arkin  ^'''). 
Later,  the  process  extends  to  involve  the  adventitia  and  intima. 
Thrombi  and  formation  of  aneurysms  are  common. 

In  the  case  reported,  the  media  was  edematous  and  underwent 
degenerative  and  atrophic  changes  rather  than  necrotic  and  inflammatory 
ones.  There  was  no  cellular  exudate  in  the  wall  of  the  vessel.  (This 
refers  to  the  vessel  in  which  the  aneurysm  formed). 

Finallv,  in  periarteritis  nodosa,  the  vessels  of  more  than  one  organ 
are  involved  (Kussmaul  and  ]\Iaier,^'  Gruber,^^  Klotz,-  Walter,"* 
Lemke/*  Wesemann,^^  Singer  ^^),  although  localized  cases  have  been 
described   (Keegan^**). 

In  the  reported  case,  onlv  the  cystic  artery  was  involved. 

COMMENT 

In  aneurysms  of  the  hepatic  artery  and  its  branches,  rupture  and 
exsanguination  is  a  common  cause  of  death  (Schmidt-").  In  about  70 
per  cent  of  the  cases  reported  in  the  literature  the  patient  died  in  this 
manner.  Rupture  into  the  peritoneal  cavity  is  most  common.  In  the 
two  cases  of  ruptured  aneurvsm  of  the  cystic  artery,  rupture  was  into 
the  gallbladder  or  into  its  duct. 

In  the  case  reported  in  this  paper,  the  aneurysm  ruptured  into  the 
gallbladder   and   produced   enough   intracystic   pressure   to   rupture   an 
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ulcer  of  the  wall  of  the  gallbladder.  Thus  an  intraperitoneal  hemor- 
rhage resulted. 

The  association  of  aneurysm  of  the  cystic  arter\'  with  atro|)hic 
cirrhosis  of  the  liver  has  not  been  heretofore  reported.  Three  cases  of 
the  latter  have  occurred,  however,  with  aneurysms  of  the  hepatic  artery 
(Ledieu,-^  Sacquepee,--  W'altzold -■"').  The  etiology  given  for  two  of 
these  cases  involved  syphilitic  endarteritis.  In  the  third  case  the  etiology 
was  not  given. 

It  is  possible  that  the  same  inflammatory  processes,  specific  or  non- 
specific, are  responsible  for  the  formation  of  the  aneurysm,  as  well  as 
for  the  cirrhosis  of  the  liver. 

COXCLUSIONS 

^\  case  of  aneurysm  of  a  branch  of  the  cystic  artery  is  reported,  which 
had  ruptured  into  the  gallbladder  and.  in  turn,  into  the  abdominal  cavity, 
as  a  result  of  ulcerative  cholecystitis  and  cholelithiasis. 

A  toxic,  degenerative  process  of  the  cystic  artery  is  described  as  the 
pathogenesis  of  the  aneurysm.  This  process  consists  of  an  edema  of  the 
media,  followed  by  rarefaction  and  rupture  at  one  point.  When 
the  tear  extends  to  the  intima.  a  thrombus  forms,  which,  if  the  process  is 
slow,  becomes  organized  and  forms  the  wall  of  an  aneurysm.  When 
circulation  is  established  through  the  aneurysm,  the  possibility  of  rupture 
is  great. 

December  8,  1930 
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PATHOLOGIC     DISSIMILARITY     IX     TWO     CLIXICALLY 
SIMILAR     CASES     OF     BLOOD     DYSCRASIA 

L.     BLEYER 

AND 

CHARLES     ULRICH 

The  complete  clinical  records  and  the  results  of  examinations  of  tlie  blood 
6i  two  patients  are  reported,  with  a  brief  review  of  the  hteraturc.  One  patient 
had  acute  lymphatic  leukemia,  which  ternu'natcd  fatally  within  a  week,  and  anotlier 
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had  so-called  "infectious  mononucleosis,"'  which  progressed  slowly  to  complete 
clinical  recovery  after  eight  months.  The  blood,  however,  still  shows  slight 
abnormalities. 

The  similarities  and  dissimilarities  in  the  blood  of  these  patients  were  dis- 
cussed. Infectious  mononucleosis  may  represent  a  functional  lability  of  the 
lymphatic  system,  with  a  possible  predisposition  to  lymphatic  leukemia  in  later 
life.  Examinations  of  the  blood  of  patients  with  this  condition  should  be  made 
over  a  sufficient  length  of  time  to  determine  the  ultimate  outcome. 

The  complete  report  appeared  in  J.  A.  M.  A.  96:191   (Jan.  17)   1931. 

DISCUSSION 

Joseph  A.  Capps  :  Patients  with  "mononucleosis"  have  great  clinical  interest. 
I  have  thought  that  these  cells  probably  came  from  the  reticulo-endothelial  system 
rather  than  from  the  lymphoid  tissues.  They  are  seen  in  the  blood  with  a  great 
many  diseases. 

R.  H.  Jaffe:  Supravital  stains  are  necessary  to  determine  more  accurately 
the  nature  of  these  cells. 
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MUCOCELE     OF     THE     APPEXDLX     WIJYL     A 

DIVERTICULUM     AND     LW'AGIXATION 

INTO     THE     CECUM 

F.    W.    MUL.sO\V 

Mucocele  of  the  appendix  is  rare  and  is  seldom  recognized  clinically.  It  is 
found  most  often  during  postmortem  examinations  or  during  operations  for 
chronic  abdominal  conditions,  and  in  the  male  is  the  most  frequent  cause  of 
pseudomyxoma  peritonei.  Phemister  (/.  A.  M.  A.  84:1834,  1925)  stated  that  an 
acute  inflammation  requiring  immediate  surgical  relief  rarely  develops.  Other 
complications  are  intussusception,  invagination,  volvulus,  intestinal  obstruction 
and  hernia.  Dodge  {Ann.  Surg.  63:335,  1916)  found  142  reports,  of  which 
55  were  based  on  tissues  obtained  postmortem,  66  on  tissues  obtained  by 
operations,  and  21  on  cases  without  these  details.  Chronic  inflammation  was 
reported  in  45,  diverticuli  in  12  and  pseudomyxoma  peritonei  in  14.  Weaver 
(California  &  West.  Med.  29:500,  1928)  stated  that  168  reports  had  been 
recorded.  Since  then  Topping  (California  &  IVest.  Med.  29:186,  1928)  and 
X'orhaus  (/.  A.  M.  A.  94:165,  1930)  have  added  two  more. 

This  condition  is  due  usually  to  constriction  or  obliteration  of  the  lumen  in 
the  proximal  portion  of  the  appendi.x  by  scar  tissue,  a  neoplasm  or  a  kink  at  the 
base.  In  most  instances  the  lumen  is  obliterated,  and  the  retained  material  is  a 
sterile,  viscid  secretion.  In  the  case  reported  by  Vorhaus,  barium  was  demon- 
strated in  the  lumen  by  the  x-ray  film.  Castle  (Ann.  Surg.  61:582,  1916) 
thought  that  the  lesion  in  his  patient  may  have  resulted  from  the  scarring  of 
typhoid  ulcers.  Phemister  attempted  to  reproduce  the  condition  in  dogs  by 
closing  the  lumen,  but  acute  appendicitis  developed  or  the  lumen  was  reestablished 
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A  discussion  and  review  of  the  size,  shape,  chemical  contents,  occurrence,  etiolog}', 
morbid  anatomy,  diagnosis,  etc.,  has  been  made  by  Morrison  {Boston  M.  &  S.  J. 
188:533,  1923)  so  that  further  discussion  of  these  points  seems  unnecessary.  I 
have  not  found  in  the  literature  a  report  similar  to  the  account  here  given,  in 
which  invagination  of  the  appendix  into  the  cecum  with  resulting  gangrene  of 
the  cecum  is  described. 

A  man,  47  years  of  age,  without  previous  gastro-intestinal  disturbances,  except 
typhoid  fever  at  the  age  of  14  years,  had,  in  1926,  a  right  inguinal  hernia,  which 
healed  in  about  one  year  with  the  use  of  a  truss.  During  the  months  of  April 
and  May,  1928,  he  had  several  attacks  of  pain  and  distress  in  the  lower  right 
quadrant  of  the  abdomen,  which  seemed  to  be  relieved  by  rest  or  by  the  use  of 
laxatives.  During  the  following  summer  he  had  no  further  symptoms,  and  his 
bowels  moved  regularly  without  laxatives.  About  the  middle  of  November,  1928, 
the  pain  and  abdominal  distress  returned.  He  noticed  in  the  lower  right  quadrant 
of  the  abdomen,  a  hard,  tender  mass,  which  did  not  disappear  v.ith  the  use  of 
laxatives.  He  consulted  his  physician  on  Dec.  5,  1928,  who  noticed  the  tender 
mass  in  the  region  of  the  appendix.  There  was  no  nausea  or  fever.  After  three 
days  without  relief  the  patient  entered  the  hospital.  The  surgeon  found  the 
abdomen  flat,  that  there  was  no  rigidity  of  the  muscles,  and  that  a  palpable, 
tender  mass  was  present  in  the  region  of  the  appendix.  The  temperature  was 
102  F.,  and  the  blood  contained  17,000  leukocytes  per  cubic  millimeter.  The 
clinical  diagnosis  was  acute  appendicitis  with  a  possible  abscess. 

The  surgeon  found  that  the  spherical  enlargement  of  the  proximal  end  of  the 
appendix  had  invaginated  into  the  cecum.  The  pressure  had  impaired  the  blood 
supply  to  the  cecum  and  had  caused  gangrene,  especially  of  that  portion  covering 
the  proximal  end  of  the  enlarged  appendix.  The  appendix  and  the  gangrenous 
portion  of  the  cecum  were  removed,  and  the  patient  made  an  uneventful  recovery. 

The  appendix  was  9.5  cm.  long.  The  spherical  proximal  portion  was  4  cm. 
in  diameter,  and  the  remaining  part  was  5.5  cm.  long  and  2.2  cm.  in  diameter. 
Near  the  distal  end.  along  the  mesentery,  was  a  large  diverticulum,  which  was 
2  cm.  in  diameter  at  the  base  and  which  projected  1.3  cm.  The  blood  vessels  of 
the  serosa  of  the  appendix  were  distended  with  blood.  The  mucosa  of  the  cecum 
covering  the  tissues  invaginated  into  the  cecum  was  discolored  and  gangrenous. 
The  wall  of  the  diverticulum  was  less  than  1  mm.  thick.  The  wall  of  the  appendix 
was  5  mm.  thick,  and  that  of  the  spherical  part  was  from  3  to  4  mm.  thick.  The 
lumen  was  filled  with  a  clear,  gelatinous  material,  in  which  were  a  few  gray 
threads.  There  was  no  lumen  in  the  proximal  end.  The  wall  of  the  diverticulum 
consisted  of  a  thin  layer  of  connective  tissue,  covered  with  a  serous  surface.  There 
were  extensive  scarring  of  the  wall  of  the  appendix  and  hypertrophy  of  the 
smooth  muscle  tissues.  Only  small  portions  of  the  mucosa  had  lining  epithelial 
cells.  Secreting  epithelial  cells  were  not  found.  There  were  acute  inflammation 
and  necrosis  of  the  wall  of  the  cecum  covering  the  invaginated  part  of  the 
appendix. 

Mucocele  of  the  appendix  is  rarely  an  acute  surgical  condition.  The  presence 
of  a  diverticulum  of  a  mucocele  is  even  more  rare  and  is  very  suggestive  of  the 
method  of  development  from  an  appendix,  of  the  condition  known  as  pseudo- 
myxoma peritonei.  The  invagination  of  such  an  appendix  into  the  cecum  with 
resulting  gangrene  of  the  cecum  is  a  rare  condition  ;  at  least  no  similar  rci>ort 
was  found  in  the  available  literature. 
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THE     RELATION     OF     SPLENECTOMY     TO     THE 
RESISTANCE     OF     RATS     TO     TRYPANO- 
SOMA    LEAVISI  * 

W.     H.     TALIAFERRO 
P.     R.     CANNON 

AND 

S.     GOODLOE 

Early  investigators,  especially  Laveran  and  Mesnil  (1901),  reported  that  in  an 
infection  with  Trypanosoma  leivisi  dividing  forms  occur  in  the  blood  of  a  rat  only 
during  the  first  few  days,  and  that  nonreproducing  adults  are  found  exclusively 
thereafter.  Taliaferro  (1924  and  1925)  found  that  this  peculiar  life  cycle  is  due  to 
the  resistance  developed  by  the  rat,  since  he  demonstrated  in  the  rat  an  antibody 
or  reaction  product  which  has  the  specific  property  of  inhibiting  the  reproduction 
of  the  trypanosomes,  but  not  of  killing  them.  Regendanz  and  Kikuth  (1927)  con- 
cluded that  the  spleen,  owing  to  its  richness  in  cells  of  the  reticulo-endothelial 
system,  is  one  of  the  chief  sites  of  the  formation  of  this  antibody,  because  after 
splenectomy  the  trypanosomes  reproduce  for  from  two  to  five  days  longer  than 
normally.  Marmorston-Gottesm^n  and  Perla  (1930),  Marmorston-Gottesman, 
Perla  and  Vorzimer  (1930)  and  Perla  and  Marmorston-Gottesman  (1930)  essen- 
tially corroborated  the  results  of  Regendanz  and  Kikuth.  Other  investigators, 
notably  Coventry  (1930),  demonstrated  that  there  also  develops  in  the  rat  a 
trypanocidal  antibody,  or  possibly  a  series  of  them,  which  eventually  sweep  the 
trypanosomes  from  the  blood  and  thereby  terminate  the  infection. 

The  present  investigation  was  undertaken  to  study  the  cellular  basis  of  the 
resistance  which  rats  develop  against  T.  Iczvisi  and  in  particular  to  ascertain  what 
effect  is  produced  by  splenectomy  on  both  the  reproduction-inhibiting  antibody  and 
the  lysin,  when  performed  at  dift'erent  stages  throughout  an  infection  with  T. 
Iczvisi  and  when  performed  on  infected  rats  of  different  ages  and  in  varying  con- 
ditions of  health.  The  effects  were  studied  by  ascertaining  whether  in  a  given 
infection  the  reproduction  of  the  trypanosomes,  as  indicated  by  the  presence  of 
dividing,  short  or  variable  forms,  occurred  for  more  than  the  ordinary  length  of 
time  or  recurred  after  it  had  subsided,  and  whether  the  tryiianosomcs  persisted  in 
the  rat's  blood  for  a  longer  time  than  normally. 

The  results  may  be  summaried  briefly  as  follows  :  Splenectomy  when  performed 
on  young  healthy  Barionella-iree  rats  from  seven  days  prior  to  infection  to  forty- 
one  days  after  infection  does  not  markedly  influence  the  formation  of  the  repro- 
duction-inhibiting antibody  against  T.  Iczcisi  (thirty-five  rats).  It  does,  however, 
markedly  affect  this  antibodj'^  when  performed  on  young  rats  infected  with  Barton- 
ella'^ at  similar  intervals  (thirty-three  rats).  In  general  the  effect  of  splenectomy 
is  slight  when  performed  six  days  prior  to  infection,   is  more  marked  when  per- 


*  From  tlie  l)e])arlineii1s  of  liacteridJd.uN  nnd  ratlidlouy  cil'  \\\v  l'ni\i'rsity  of 
Chicago. 

1.  This  inlection  is  found  to  occur  in  a  latent  form  in  i)ractically  all  stock 
rats.  Since  it  sometimes  flares  up  after  splenectomy,  witli  fatal  results,  its  occur- 
rence in  the  present  series  of  experiments  had  to  be  rigidly  controlled. 
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formed  on  the  same  day  as  infection,  is  pronounced  when  performed  from 
five  to  ten  days  after  infection  and  is  very  slight  or  nil  when  performed 
from  twenty-one  to  fifty-eight  days  after  infection.  For  example,  in  normal 
infections  the  trypanosomes  show  reproduction  for  from  five  to  nine  days  with  a 
slight  variation  of  from  one  to  two  days  more,  after  which  only  adult  forms  of 
extremely  uniform  length  occur,  whereas  in  rats  splenectomized  on  the  fifth  day 
after  infection  the  trypanosomes  exhibit  reproduction  (although  to  a  lessened 
degree  during  this  prolonged  period)  for  from  thirteen  to  thirty-one  days,  with  a 
slight  variation  of  from  ten  to  ninety-days  more,  after  which  the  infection  assumes 
its  ordinary  aspect  with  only  adult  forms  occurring.  Splenectomy  in  young  rats 
suffering  from  a  paratyphoid  infection  (four  rats),  gestation  (four  rats)  or  a 
blockade  with  india  ink  (eight  rats)  or  in  old  rats  infected  with  Bartonella 
(twent}'  rats)  was  marked  by  somewhat  similar  results.  These  data  demonstrate 
that  the  spleen  is  of  great  importance  in  the  formation  of  the  reproduction- 
inhibiting  antibody  in  infections  with  T.  lezL'isi,  and  that  the  macrophage  system 
has  a  functional  level  which  develops  so  effectively  in  rats  infected  with  T.  lezuisi 
that  reproduction  of  the  trypanosomes  is  checked  bj'  about  the  eighth  day.  This 
functional  level  is  lowered  by  splenectomy  and  by  other  factors  such  as  infection 
with  Bartonella,  pregnancy,  etc.,  but  no  one  of  these  seems  sufficient  to  cause  any 
marked  disturbance  of  the  infection  with  T.  lezuisi,  whereas  two  or  more  by  their 
additive  eft'ect  markedly  change  the  course  of  the  infection. 

Furthermore,  splenectomy  influences  the  trypanocidal  antibody  which  is  asso- 
ciated with  the  termination  of  the  infection,  since  the  infection  lasts  longer  in 
splenectomized  (seventy  rats)  than  in  unsplenectomized  (thirtj'-two  rats)  animals. 
This  effect  is  more  marked  when  there  is  a  concomitant  infection  with  Bartonella. 

The  eft'ect  of  splenectomy  is  specific,  since  castration,  performed  with  about 
the  same  operative  trauma  as  splenectomy,  is  without  demonstrable  effect  on 
infection  with  T.  lezuisi  (twenty  rats). 

During  the  course  of  this  investigation  certain  secondary  facts  were  demon- 
strated. Infection  with  T.  lezvisi  in  Bartonella-iree  rats  (twenty-five  rats)  pro- 
duces a  significant  increase  in  the  size  of  the  spleen  during  the  first  few  days  of 
infection  and  a  demonstrable  increase  in  histologic  cellular  activity  as  compared 
with  that  of  normal  healthy  rats  (twenty-six  rats).  Splenomegaly  is  more  pro- 
nounced in  rats  infected  with  Bartonella  alone  (ninety-three  rats)  than  in  rats 
infected  with  T.  lezvisi  alone  (twenty-five  rats)  and  is  more  pronounced  in  rats 
with  both  infections  together  (forty-eight  rats)  than  in  rats  with  either  alone. 
T.  lezvisi  is  nonpathogenic,  since  death  of  the  rats  can  be  correlated  with  a  con- 
comitant Bartonella  or  paratyphoid  infection. 

DISCUSSION' 

Paul  Cannon  :  E.  R.  Long  believes  that  certain  intracellular  conditions  are 
unfavorable  for  the  growth  of  B.  tuberculosis.  Against  trypanosomes  there  may 
be  similar  intracellular  inhibiting  substances  which  are  difficult  to  demonstrate. 

I.  Pilot:  Have  there  been  relapses  following  splenectomy  in  the  latent 
period?     Relapses  following  splenectomy  have  been  noted  in  patients  with  malaria. 

W.  H.  Taliaferro  :  Approximately  one  tliird  of  the  rats  have  relapses 
following  splenectomy. 

Tanuarv   12.   1931 
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THE  COPPER  AND  IRON  CONTEXT  OF  THE 

BLOOD  SERUM  IX  CAXCER  AXD  IX 

PREGXAXCY  * 

ARTHUR     LOCKE 

AND 

E.     R.     MAIN 

The  iron  content  of  the  hemoglobin-free  serum  of  normal  persons  varies  from 
a  mean  value  of  1  microgram  per  cubic  centimeter  for  young  men  to  the  value 
of  0.86  microgram  per  cubic  centimeter  for  young  women.  It  is  slightly  higher 
in  old  age  and  in  pregnancy,  is  markedly  higher  in  bilirubinemia  and  in  the  blood 
of  the  umbilical  cord  of  new-born  infants  and  may  be  slightly  lower  in  advanced 
carcinoma  and  in  leukemia.  The  copper  content  of  the  blood  serum  varies  from 
a  mean  value  of  0.80  microgram  for  young  men  to  a  value  of  0.90  microgram  for 
young  women.  It  is  slightly  lower  in  bilirubinemia,  is  markedly  lower  in  the 
blood  of  the  umbilical  cord  of  new-born  infants,  is  slightly  higher  in  leukemia,  and  is 
markedly  higher  in  late  pregnancy  and  in  advanced  carcinoma.  The  Cu  :  Fe  ratio 
varies  from  the  normal  mean  of  0.8 — 1  :  1  to  the  low  values  of  0.33 — 0.6 :  1  found 
in  the  blood  of  the  umbilical  cord  of  infants  and  in  bilirubinemia  to  the  high  values 
of  1.8—2.3  :  1  found  in  pregnancy  and  in  carcinoma.  The  lowered  copper  level  in  the 
fetal  blood  is  paralleled  by  increased  concentrations  of  the  metal  in  the  fetal  tissues. 
The  increased  copper  level  in  the  blood  of  the  pregnant  mother  is  paralleled  by 
an  increased  antitryptic  index.  The  antitryptic  index  of  the  blood  serum  is  also 
increased  in  carcinoma.  Since  the  inactivating  action  on  trypsin  of  the  two  sub- 
stances, cyanide  and  cysteine,  appears  to  be  directed  toward  the  cations  of  copper 
and  iron  contained  in  the  catalytic  nucleus  of  that  enzyme,  it  is  assumed  that  the 
action  of  antitrypsin  may  be  similarly  directed  and  that  the  affinity  of  antitrypsin 
for  copper,  thus  expressed,  may  be  the  source  of  the  rise  in  the  concentration  of 
copper  in  the  blood  serum  which  follows  induction  of  a  high  antitryptic  index. 
Further  conclusions  are  drawn  as  to  the  relation  of  the  increased  level  of  copper 
and  antitrypsin  in  the  blood  to  certain  of  the  seo.uelae  of  cancer  and  of  pregnancy. 

DISCUSSION 

W.  F.  Peterson  :  Is  there  any  relation  between  antitryptic  activity  and  the 
unsaturated  fatty  acids? 

A.  P.  Locke  :  The  content  of  unsaturated  fatty  acids  fluctuates  parallel  with 
the  antitryptic  concentration. 

January  12,   1931 
*  From  the  Henry  Baird  Favill  Laboratory  of  St.  Luke's  Hospital,  Chicago. 


coLoxn-:s    of   hemolytic    streptococci 

ox     chocolate     AGAR  * 

RUTH     TUXXICLIFF 

While  studying  colonies  of  hemolytic  streptococci  on  chocolate  agar.  I  observed 
that  those  from  typical  cases  of  erysipelas  and  septic  sore  throat  turn  this  medium 
green,  generally  at  a   temperature  below   34   C,   while   those   from   scarlet   fever 


*  From  the  John  McCormick  Institute  for  Infectious  Diseases,  Chicago. 
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produce  no  change,  or  occasionally  a  slight  greening  after  several  days'  growth. 
On  this  medium,  typical  colonies  of  streptococci  from  scarlet  fever  are  seen,  by  a 
culture  microscope,  to  form  slightly  granular,  conical  colonies ;  those  from  ery- 
sipelas, smooth  and  convex  colonies ;  while  those  from  septic  sore  throat  form 
colonies  that  are  rough,  indented,  conical  or  convex  and  of  the  color  of  gun  metal. 
Although  the  surface  of  the  colony  from  septic  sore  throat  is  rough,  the  edge  is 
regular. 

Chocolate  agar  is  prepared  by  adding  8  cc.  of  defibrinated  sheep  blood  to  150  cc. 
of  melted  plain  agar,  heating  the  mixture  to  90  C,  cooling  to  50  C.  and  pouring 
into  plates.  Dextrose  and  lack  of  air  appear  to  inhibit  greening.  According  to 
McLeod  and  Gordon  greening  and  bleaching  of  heated  blood  agar  are  due  to  the 
production  of  hydrogen  peroxide.  Dr.  Qarence  Saelhof  is  studying  this  reaction 
and  finds  that  pure  hem.oglobin,  prepared  from  sheep  blood  according  to  the 
Marshall-Welker  method,  gives  the  same  color  change  as  whole  blood.  He  can 
substitute  gelatin  for  agar  and  still  get  greening.  So  far,  attempts  at  growing 
streptococci  in  liquid  mediums  containing  heated  hemoglobin  have  not  resulted  in 
producing  any  distinctive  changes  in  the  spectroscopic  bands. 

Many  cultures  of  hemolytic  streptococci  remain  stable  for  years,  both  culturally 
and  serologically,  but  a  few  appear  to  dissociate,  and  the  cocci  from  these  dis- 
sociated colonies  diflfer  from  the  usual  type,  in  colony  formation  and  immunity 
reaction  and  sometimes  in  production  of  color  on  chocolate  agar  and  in  virulence. 

Sixteen  strains  of  hemolytic  streptococci  from  erysipelas  have  been  studied, 
which  form  the  same  tj^pe  of  colony  and  by  the  opsonic  test  belong  to  one  group. 
They  form  large,  smooth,  flat  or  slightly  convex  hemolytic  colonies  on  blood  agar 
and  smooth,  convex  colonies  on  chocolate  agar,  which  is  turned  green.  Five  other 
streptococcus  cultures  from  erysipelas  have  been  examined,  which  appear  to  have 
dissociated  from  tj-pical  cultures  and  which  form  on  blood  agar  four  types  of 
colonies  atypical  of  erysipelas  streptococci :  pigmented  yellowish,  hemolytic ;  small 
hemolytic ;  green,  and  anhemolytic.  All  of  these  colonies,  except  the  small  hemo- 
lytic ones,  produce  green  on  chocolate  agar.  None  of  the  atypical  strains  opsonify 
like  streptococci  from  erysipelas. 

Thirty  strains  of  hemolytic  streptococci  from  scarlet  fever  have  been  examined. 
They  form  small  hemolj-tic  colonies  on  blood  agar  and  slightly  granular,  conical 
colonies  on  chocolate  agar,  which  is  not  changed  in  color.  Here  again  many 
strains  remain  stable  immunologically  and  culturally.  One  strain  isolated  in  1922 
has  shown  no  signs  of  changing  until  now.  By  aging  on  blood  agar  slants  at  the 
temperature  of  the  icebox,  large,  moist,  spreading  hemolytic  colonies,  which  produce 
greening  of  chocolate  agar,  have  been  isolated  from  two  old  strains.  These 
colonies  on  blood  agar  are  similar  to  those  from  septic  sore  throat  and  the  coccus 
shows  a  capsular  substance,  but  diflfers  from  the  streptococcus  from  septic  sore 
throat  in  that  it  does  not  form  rough  colonies  with  regular  edges  on  chocolate  agar. 
From  a  third  strain  of  scarlet  fever  streptococci  a  small,  smooth,  convex  colony 
and  a  flat,  rough  colony  with  irregular  outline  have  been  dissociated.  The  cocci 
from  these  atypical  colonies  no  longer  opsonify  like  the  scarlet  fever  streptococcus 
group. 

Aging  also  appears  to  change  the  streptococcus  from  septic  sore  throat,  the 
typical  rough  colony  with  regular  edges  on  chocolate  agar  dissociating  into  smooth, 
flat  colonies,  smooth,  convex  colonies  and  flat,  rough  colonics  with  irregular 
margins. 

The  two  flat,  rough  colonies  with  irregular  edges  dissociated  from  strains  of 
streptococci  from  scarlet  fever  and  septic  sore  throat  are  typical  of  rough  colonies 
dissociated  from  other  bacterial  cultures.  They  grow  in  clumps  in  dextrose  broth, 
form   long   tangled   chains,   vary   in   size   and   shape   and   show   bacillary  and   fila- 
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mentous  forms.  The  coccus  from  the  original  colonies  grew  diffusely  in  dextrose 
broth  and  formed  short  chains  of  round  cocci.  Cocci  from  the  flat,  rough  colonies 
are  avirulent  for  mice  in  contrast  with  those  from  the  original  colonies,  which 
killed  mice  in  twenty-four  hours. 

By  subculturing  in  dextrose  broth,  bj'  passage  through  animals  and  by  aging, 
many  of  the  dissociated  streptococcus  colonies  may  be  caused  to  revert  to  the 
original  type  of  colony,  formation  of  color  on  chocolate  agar  and  also  the  original 
immunologic  group. 

The  difference  in  the  color  reaction  and  the  colony  formation  on  chocolate 
agar  appears  to  be  further  evidence  of  a  biologic  difference  between  the  strepto- 
cocci from  scarlet  fever  and  those  from  erysipelas  and  corresponds  to  the  spe- 
cificity of  the  immunit}-  tests  and  the  bacteriophagic  action. 

The  observation  that  dissociated  colonies  may  appear  in  cultures  of  streptococci 
from  scarlet  fever  and  erysipelas,  and  that  they  no  longer  act  immunologically  like 
the  specific  group,  may  account  for  some  of  the  confusing  results  in  immunologic 
experiments  with  these  streptococci. 

DISCUSSION 

I.  Pilot  :  I  have  made  similar  studies  of  these  streptococci  and  have  obtained 
identical  results. 

D.  J.  Davis  :  These  studies  are  interesting  because  they  show  that  the  hemo- 
lytic streptococci,  as  a  group,  can  be  integrated  into  specific  strains.  Have  you 
studied  hemolytic  streptococci  from  various  sources?  There  seems  to  be  an  over- 
lapping among  the  streptococci,  both  clinically  and  bacteriologically. 

Rrxii  TuxxiCLiFF :  I  have  tested  many  streptococci  from  various  sources 
with  immune  serum  and  have  not  found  organisms  forming  green  colonies  on 
chocolate  agar  to  be  opsonified  by  immune  serum  prepared  against  scarlet  fever 
streptococci. 

The  complete  report  is  published  in  /.  Infect.  Dis.  48:511,   1931. 

January   12,   1931 


CHRONIC     BROXCHITIS     WITH     FOREIGN     BODY 

(ELASTIC     FIBERS)     REACTIONS     IN 

THE     LUNGS  * 

FRAXKLIX     .s.     1)1   ROIS 

Many  substances  originating  from  tissues  or  their  tluids  l)econie 
insoluble  because  of  necrosis  or  chemical  changes,  and  the  inert  material, 
as  an  irritant,  stimulates  a  mass  of  chronic  granulation  tissue,  and 
this  is  commonly  designated  "a  foreign  body  tissue  reaction."  Note- 
worthy among  the  cellular  constituents  in  this  reaction  are  the  foreign 
body  giant  cells.      Cholesterol,^   liliins   and    their   deriAatives,-'   salts   of 


*  From  the  Henry  Baird  Favill  Laboratory  of  St.  Luke's  Hospital. 

1.  LeCount.  E.  R. :  Tr.  Chicago  Path.  Soc.  5:53.  1902. 

2.  Mallory.  F.  B. :    Principles  of   Pathologic  Histology,  Philadelpliia.  W.  B. 
Saunders  Company.  1914,  p.  52. 
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calcium  and  of  iron  -^  and  incrusted  connective  tissue  fibers  *  are  tissue 
derivatives  that  become  insoluble  and  act  as  foreign  substances.  Elastic 
fibers  of  the  connective  tissues  have  been  reported  to  be  the  substance 
stimulating  foreign  body  inflammatory  reactions  in  many  parts  of  the 
bodv,^  but  rarely  have  these  lesions  been  found  in  the  tissues  of  the 
lungs.  Kockel ''  seems  to  have  been  the  first  to  record  such  a  reaction 
in  the  lungs. 

A  man,  H  years  of  age,  died  of  pernicious  anemia.  Lesions  in  the  walls  of 
blood  vessels  of  the  lungs  showed  giant  cells  with  inclusions  like  elastic  fibers, 
although  the  fibers  failed  to  react  with  specific  stains.  Similar  fibers  in  the 
alveolar  and  arterial  walls  reacted  variablj^  with  the  tests  for  elastin,  iron  and 
calcium. 

The  following  year  Davidsohn  '  reported  a  study  of  lungs;  one 
from  a  man,  27  years  old,  who  died  with  sarcoma  of  the  sacral  verte- 
brae, a  second  from  a  man,  aged  22,  who  had  carcinoma  of  the 
stomach  with  metastases  to  the  vertebral  column,  pelvis  and  humerus, 
and  a  third  and  fourth,  from  \'irchow's  museum,  for  which  there 
were  no  clinical  records.  There  was  a  pronounced  fragmentation  of 
elastic  fibers  in  the  alveolar  septums  and  deposits  of  calcium  in  the 
septums,  in  the  interstitium  and  in  the  walls  of  arteries,  but  no  giant 
cell  reaction.  Bittrolft'  *  observed  inflammatory  changes  against  inert 
tissue  fibers  in  the  lungs  of  a  woman,  aged  25,  who  clinically 
had  organic  decompensation  of  the  heart  and  chronic  passive  hyperemia, 
(jiant  cells  with  inclusions  were  found  in  and  about  the  walls  of  the 
larger  blood  vessels.  The  inclusions  were  concentrically  laminated,  oval 
or  round  structures,  and  slender  fibers.  These  gave  the  specific  reac- 
tions with  various  stains  for  elastic  tissue  and  also  the  microchemical 
reactions  for  calcium  and  iron.  Bittrolft'  concluded  that  they  were 
elastic  fibers  undergoing  secondary  changes  and  incrusted  with  iron 
and  calcium.  In  1912,  Schum  •*  studied  the  lung  of  a  woman,  aged 
47,  who,  according  to  the  clinical  diagnosis,  died  of  asthma,  nephritis 
and  mvocarditis.    There  was  a  generalized  venous  stasis.    Histologically 


3.  Haythorn.  .S.  R. :   Multinucleated  Giant  Cells,  .^rch.  Path.  7:651.  1929. 

4.  Hektoen.  L. :    Tr.  Chicago  Path.  Soc.  5:51.  1902. 

5.  Hirsch.  E.  F..  and  DWndrea,  D. :    Iron  Incrusted  Fiber  Inclusions  in  Giant 
Cells.  Arch.  Path.  8:628,  1929. 

6.  Kockel.  R.:    Arch.  f.  klin.  Mtd.  64:332.  1899. 

7.  Davidsohn.  C. :    Virchows  Arch.  f.  path.  Anat.  160:. ^38.  1900. 

8.  Bittrolff.  R.:    Beitr.  z.  path.  Anat.  u.  z.  allg.  Path.  49:213,  1910. 

9.  Schum,  H.:    Virchows  Arch.  f.  path.  Anat.  208:446.  1912. 
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the  lung  had  many  foreign  body  giant  cells  distributed  about  the  bronchi 
and  arteries,  where  the  elastic  tibers  (according  to  various  stains)  had 
undergone  degenerative  changes.  The  fibrillar  and  concentrically  lami- 
nated inclusions  of  the  giant  cells  reacted  somewhat  to  stains  for 
elastin  and  to  the  microchemical  tests  for  iron.  Only  traces  of  calcium 
were  present.  A  year  later  Gigon  "'  found  concentrically  laminated 
fibrillar  structures  incrusted  with  iron  and  calcium  in  the  walls  of 
the  medium  and  small  blood  vessels  in  the  lungs  of  a  man,  31  years 
old,  who,  according  to  the  clinical  diagnosis,  had  an  infarct  of  the  lung 
and  chronic  passive  h}peremia.  He  saw  no  giant  cells.  Recently 
Dugge  ^^  reported  lesions  in  the  lungs  of  a  man,  30  years  old,  who 
for  many  years  had  had  asthma  and  whose  death  was  due  to  chronic 
bronchitis  and  bronchopneumonia.  The  fibrous  tissue  about  the  bronchi 
contained  foreign  body  giant  cells  with  inclusions  of  fatty  acid  crystals, 
cholesterol  and  concentrically  laminated  amorphous  bodies.  The  latter, 
he  concktded,  were  elastic  fillers  incrusted  with  iron  and  calcium. 

A  white  man,  a  blacksmith,  aged  58,  was  in  the  care  of  Dr.  C.  F.  G.  Brown  at 
St.  Luke's  Hospital  for  a  short  time  in  1925  because  of  a  sprain  of  the  back 
and  glycosuria.  Medical  management  of  the  diabetes  and  treatment  for  several 
minor  injuries  and  infections  kept  him  in  fair  health  until  Jan.  19,  1930.  Then 
he  again  entered  the  hospital  because  of  an  infection  of  the  left  foot.  This  was 
drained  surgically.  He  had  a  septic  fever  and  many  reactions  to  insulin.  The 
number  of  erythrocytes  diminished  from  4.000,000  at  the  time  of  admission  to 
2,580,000  per  cubic  milHmeter  on  March  29 ;  the  hemoglobin  decreased  from  80 
to  40  per  cent.     On  April  27,  following  reaction  to  insulin,  the  patient  died. 

The  postmortem  examination  was  made  sixteen  hours  after  death  by  Edwin 
F.  Hirsch.  The  essential  observations  were:  diabetes  mellitus;  bilateral  broncho- 
pneumonia; abscesses  of  the  lungs;  chronic  bronchitis;  marked  emphysema,  hyper- 
emia and  edema  of  the  lungs;  cloudy  swelling  of  the  myocardium,  kidneys  and 
liver;  moist  gangrene  and  chronic  osteomyelitis  of  the  left  foot  and  ankle;  left 
serofibrinous  pleuritis ;  recent  hemorrhage  beneath  the  left  parietal  pleura; 
surgically  incised  abscesses  of  the  left  axilla ;  osteomyelitis  of  the  right  tenth 
rib;  marked  senile  arteriosclerosis  of  the  aorta  and  its  main  branches;  right 
chronic  fibrous  pleuritis,  etc.  The  body  weighed  \07y>  pounds  (48.7  Kg.)  and 
was  172  cm.  long.  There  was  about  25  cc.  of  serofibrinous  exudate  in  the  left 
pleural  cavity.  The  pleura  of  the  left  lung  was  hyperemic  and  posteriorly 
covered  with  fibrin.  Opposite  the  right  tenth  rib,  8  cm.  from  the  spine,  was  a 
radiating  scar  of  the  parietal  pleura  3  by  2.5  cm.  in  its  maximum  dimensions,  and 
opposite  this  osteomyelitis  of  the  rib.  The  right  lung  wciglied  1,270  Gm. ;  the  left, 
1.265  Gm.  Both  were  boggy,  except  in  the  marginal  emphysematous  regions. 
There  was  a  marked  subplcural  edema  of  the  right  lung,  and  tlie  pleura  of  the 


10.  Gigon,  A.:    Beitr.  z.  path.  .\nat.  u.  z.  allg.  Path.  55:4r>.  1913. 

11.  Dugge,  W. :    \'irchows  .Arch.  f.  path.  Anat.  277:757.  19.W. 
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Fig.    1. — Inrtanimatory   exudate,   elastic   fillers   an;'    ffjreiiiii   body   giant  cells   in 
and  about  a  bronchiole ;  X  160. 
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left  was  rough  with  plaques  of  fibrin.  Beneath  one  of  these,  toward  the  lateral 
margin  of  the  upper  lobe,  was  an  abscess,  2  cm.  in  diameter,  filled  with  a  yellow 
exudate.  There  were  other  nodules  of  the  same  size  and  content,  one  in  the 
upper  lobe  of  the  left  lung  and  two  in  the  lower  lobe  of  the  right  lung.  Other- 
wise there  was  marked  edema.  The  left  upper  lobe  was  similar.  The  left  lower 
lobe  was  crepitant  only  in  the  upper  lateral  portions,  and  the  remainder  was 
studded  with  gray,  granular,  firm  regions,  from  0.2  to  1  cm.  in  diameter.  A 
purulent  material  was  expressed  from  the  larger  consolidated  places  and  a  yellow 
exudate  from  the  smaller  bronchi  of  both  hmgs.  The  lining  of  the  pulmonary 
arteries  had  fatty  changes.  Stapliylococcus  aureus  was  isolated  from  the 
abscesses  in  the  lungs. 

The  lungs  microscopically  were  extensively  consolidated  by  bronchopneumonic 
exudates  and  abscesses.  They  showed  the  changes  usually  present  with  chronic 
passive  hyperemia  and  chronic  emphysema.  The  unusual  lesions  were  acute 
bronchial  and  peribronchial  exudates  associated  with  foreign  body  granulation 
tissues  containing  many  giant  cells  (fig.  1).  These  giant  cells  were  as  many  as 
20  to  1.5  sq.  mm.,  ranged  between  0.04  and  0.2  mm.  in  diameter  and  occurred  also 
in  portions  of  lung  tissue  considerably  removed  from  the  pneumonic  regions  and 
abscesses.  They  contained  coiled  and  sinuous  fibrils  (fig.  2)  of  connective 
tissue,  and  some  were  vacuolated.  Similar  fibers  occurred  in  the  lumens  of  the 
bronchi  and  alveoli.  They  reacted  in  general  as  do  elastic  fibers  in  sections  stained 
with  phosphotungstic  acid-hematoxylin,  van  Gieson's  stain,  Weigert's  elastic  stain, 
Verhoeff's  stain  and  Unna's  orcein.  The  fiber  inclusions  of  the  cells  did  not  react 
with  the  usual  microchemical  tests  for  iron  and  calcium.  The  general  con- 
figuration and  distribution  of  the  many  vacuoles  in  the  giant  cells  suggested  the 
presence  of  fats.  However,  none  of  the  pulmonary  tissues  had  been  fixed  in 
formaldehyde  solution  and  specific  stains  for  lipins  could  not  be  made. 

According  to  Macklin,^-  the  elastic  tisstie  of  the  respiratory  system 
is  continuous  from  the  larynx  to  the  alveoli  of  the  linigs,  where  it 
is  distributed  as  delicate  strands  in  the  septums.  In  the  bronchial  walls 
the  widest  layer  courses  longitudinally  in  the  mucosa,  branches  w'ith 
the  air  tubes,  and  becomes  thinner  as  the  bronchi  decrease  in  size. 
Outside  of  this  band  is  a  smaller  l)and,  distributed  transversely  and 
interlacing  with  the  muscle  of  the  wall.  Other  aggregates  of  elastic 
tissue  are  present  in  the  larger  tubes  and  course  obli(|uely.  The  changes 
whereby  some  of  these  elastic  fibers  become  inert  anci  stimulate  a 
foreign  body  tissue  reaction  are  not  imderstood.  X'ariotis  conjecttires 
have  been  oft'ered.  Davidsohn  '  considered  chronic  ]iassiv(^  hyperetuia 
of  the  lungs  as  a  possible  etiolDgic  factor.  ])ut  discarded  the  idea  when 
he  found  no  fragmentation  or  calcium  deposits  in  tissues  from  lungs 
with    changes   characteristic    of    chronic   passive    hyperemia.      He    was 


12.  Macklin,    C.    C. :       Functional    Aspects    n\     I'.rniuhial     Muscle    'ind    Elastic 
Tissue,  Arch.  Surg.  19:1212.  1020. 
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Fig.  2. — Photomicrograph    of    a    giant    cell    with    elastic    fiber    inclusions   and 
vacuoles ;  X  630. 


446 

inclined  to  ascribe  the  deposition  of  calcium  to  an  increase  in  the 
calcium  in  the  blood  coincident  with  tumors  in  bone.  However,  Kossa  ^^ 
demonstrated  that  when  the  blood  is  saturated  with  calcium  there  is 
no  deposit  in  the  tissues  of  the  body.  In  contrast,  Katase  ^*  injected 
calcium  into  guinea-pigs  and  rabbits  and  noted  calcification  of  elastic 
tissue  in  the  alveolar  septums  of  the  lung.  Learner  ^^  obtained  similar 
results  in  dogs  with  injections  of  parathormone.  Davidsohn  '  thought 
inhalation  of  dust  over  long  periods  of  time  and  motility  of  the  lung 
until  the  time  of  death  might  be  important  factors  in  causing  the  frag- 
mentation of  elastic  fibers. 

Bittrolfjf  ^  attributed  the  inflammatory  reactions  to  chronic  passive 
hyperemia.  He  held  that  the  slow  circulation  and  poor  aeration  of 
the  blood  caused  acidosis.  The  tissues  of  the  lung,  particularly  the 
elastic  fibers,  were  thus  weakened,  and  the  dyspnea  and  hyperdistention 
of  the  lungs  accompanying  the  venous  stasis  caused  fragmentation  of 
the  tissues.  As  a  secondary  change  iron  and  calcium  were  deposited 
on  the  degenerated  fibers.  Giant  cells  then  aggregated  about  the  inert 
bodies,  and  deposits  of  iron  and  calcium  on  these  fibers  formed  the 
concentrically  laminated  inclusions.  Schum  ^  did  not  believe  that  iron 
and  calcium  could  be  deposited  in  normal  elastic  tissue.  He  thought 
that  an  injury  to  these  tissues  must  have  preceded  the  incrustations. 
He  considered  mechanical  factors  incident  to  chronic  bronchitis  and 
asthma  important.  He  compared  the  changes  in  the  elastic  tissue  of 
the  lung  to  those  noted  in  hypertrophy  of  the  myocardium  followed 
by  dilatation,  ^^'hen  the  elastic  limit  was  reached  the  tissues  ruptured 
in  many  places,  and  as  part  of  the  retrogressive  changes  mineral  sub- 
stances were  deposited.  He  believed  that  this  was  an  adequate  explana- 
tion of  the  changes  seen  in  and  about  the  bronchi,  but  that  chronic 
passive  hyperemia  as  a  sequence  of  chronic  bronchitis  was  rcsj^onsible 
for  the  similar  alterations  of  the  walls  of  the  blood  vessels.  From 
his  studies  Gigon^"  concluded  that  chronic  passive  hyperemia  in  itself 
was  not  sufficient  to  cause  the  formation  of  the  concentrically  laminated 
bodies  incrusted  with  calcium  and  iron.  Dugge  ^^  contended  that  the 
origin  of  the  giant  cells  deix^nded  on  lipoids  liberated  bv  the  necrotic 
cells  of  chronic  inflammatory  tissue.     The  poorlv  soluble  lipoids  thus 


13.  Kossa.  v.:    Bcitr.  z.  path.  .^nat.  u.  v..  allg.  Path.  29:163,  1901. 

14.  Katase.  A.:  Beitr.  z.  path.  Anat.  u.  z.  allpr.  Path.  57:516.  1914. 
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formed  acted  as  foreign  bodies  and  were  phagocytosed  after  the 
cholesterol  had  been  changed  to  mixtures  of  cholesterol  and  fatty  acid. 
Calcification  of  the  lipoids  he  believed  to  be  simply  an  expression  of 
the  affinity  of  fatty  acids  for  calcium.  The  deposits  of  lime  on  elastic 
fibers  in  giant  cells  he  ascribed  to  the  presence  of  crystals  of  cholesterol 
about  the  fibers. 

COMMENT 

Several  possible  etiologic  factors  should  be  considered  in  attempting 
to  establish  a  cause  for  the  lesions  in  the  lungs  described  here.  Among 
these  are  marked  chronic  emphysema,  passive  hyperemia  and  edema 
of  the  lungs;  infection  (bronchopneumonia,  multiple  abscesses  and 
bronchitis)  ;  diabetes  mellitus,  and  perhaps  the  inhalation  of  a  foreign 
substance,  such  as  oil,  although  there  is  no  record  of  this  in  the  clinical 
history.  It  is  not  possible  to  say  with  certainty  which  of  these  or  of 
their  combinations  caused  portions  of  the  elastic  tissue  of  the  lung  to 
become  inert,  thereby  stimulating  a  so-called  foreign  body  tissue  reac- 
tion. Chronic  passive  hyperemia  itself  does  not  seem  to  have  been 
such  an  important  etiologic  factor  in  the  production  of  these  lesions, 
because  such  changes  are  not  found  regularly  in  the  lungs  of  patients 
dying  with  cardiac  decom]Kmsation.  ]*"urther.  elastic  filier  inclusions 
of  giant  cells  have  been  found  in  many  places  other  than  the  lungs 
and  where  venous  stasis  was  not  present.''  The  distention  of  the  lungs 
and  the  rupture  of  the  elastic  fibers  with  emjihysema  may  be  im]>ortant. 
There  are  no  statements  on  record  concerning  changes  in  the  elastic 
tissue  in  diabetes  mellitus.  but  possibly  in  diabetic  lipemia,  fats  are 
deposited  in  tissues  and  alter  them  so  that  they  become  inert  or 
that  the  fibers  are  altered  in  some  way  by  the  acidosis  of  diabetes. 
The  predominance  of  the  lesions  in  and  about  the  bronchial  tissues 
suggests  the  possibility  that  some  foreign  (oil)  substance  may  have 
entered  the  bronchioles  and  caused  the  necrosis  which  initiated  the 
chemical  changes  of  some  of  the  elastic  tissue  of  the  lung.  Superim- 
posed infection  or  infection  alone  in  a  diabetic  patient  may  be  important. 

SUMMARY 

Granulation  tissue  cr)ntaining  many  multinucleated  fureign  bofly 
giant  cells  has  been  found  in  the  lung  of  a  diabetic  ])atient  with  chronic 
bronchitis.  The  inclusions  of  the  giant  cells  were  connective  tissue 
fibers  reacting  in  a  modified  way  with  the  stains  for  clastin.  but  not 
with   the   microchemical    tests    for   iron   and   calcium.      Some   of   these 
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fibers  were  distributed  loosely  in  the  lung  without  chronic  tissue  reac- 
tions.    Emphysema  of  the  lungs  and  chronic  bronchitis  seem  to  have 
had  an  etiologic  relation  to  these  lesions. 
January   12,    1931 

AX     UXUSUAL     ODOXTO^IA* 

EDWARD     H.     HATTOX 

The  odontoma  is  the  rarest  of  tumors  that  arise  from  the  odontogenic  tissues. 
It  takes  its  origin  from  a  misplaced  germ  of  a  tooth  and  as  a  rule  becomes 
clinically  apparent  during  the  course  of  the  second  dentition,  that  is,  between 
the  ages  of  7  and  26.  Because  of  its  genesis  it  has  a  degree  of  relationship  to 
adamantinoma,  multilocular  cyst,  follicular  cyst  and  dentigerous  cyst. 

The  specimen  to  be  described  was  removed  by  Dr.  H.  A.  Potts  from  the 
mandible  of  a  3  year  old  boy,  because  of  the  destruction  of  bone  connected  with 
it  and  because  of  the  possibility  of  its  being  a  malignant  growth.  It  was  2.1  by 
2.9  cm.  in  its  two  chief  diameters  and  consisted  of  two  portions,  one  somewhat 
centrally  located,  but  confined  largely  to  one  pole,  and  made  up  of  rather  densely 
calcified  tissue,  and  a  second  part  seemingly  of  soft  tissues  and  occupying  all  of 
the  opposite  pole.  Blocks  were  removed  from  both  portions  for  histologic  exam- 
ination, decalcified,  sectioned  and  stained  by  hematoxylin  and  eosin.  thionine  and 
picric  acid  and  van  Gieson's  stain. 

The  densely  calcified  portion  consisted  of  confused  masses  of  dentine  and 
enamel,  in  places  separated  by  thin  strands  of  connective  tissue  and  remnants  of 
enamel  organ,  as  well  as  of  a  rudimentary  dental  pulp  tissue.  This  portion  was 
similar  to  the  descriptions  of  the  structure  of  composite  odontomas. 

The  softer  portion  was  essentially  embryonic  connective  tissue  through  which 
extended  numerous  bands  of  enamel  organ  epithelium,  very  much  like  the  anlage 
at  a  very  early  stage  of  the  germs  of  the  teeth.  In  this  portion  were  the  begin- 
nings of  rudimentary,  badly  formed  teeth,  not  more  than  from  1  to  3  per  section ; 
in  many  instances,  the  arrangement  was  rather  typical ;  in  others,  there  was 
marked  malformation. 

The  occurrence  of  an  odontoma  during  the  period  of  the  first  dentition  is 
uncommon.  The  more  densely  calcified  portion  is  older,  probably  than  the  softer 
portion.  The  structure  of  the  latter  part  suggests  a  close  relationship  of  tliis 
tumor  to  adamantinoma  and  the  multilocular  cyst. 

January  12,   1931 
*  From  the  Dental  College  of  Northwestern  University,  Chicago. 


VARI.VTIOX    OF    A    BACILLUS    COLI-LIKE    ORGAXISM 


w.   J.   xuxgp:ster 

S.    A.     AXDERSOX 


An   organism   recently  isolated  from  empyema  of  the  gallbladder  was   studied 
with   the   purpose   of   observing  variations.     By    subjecting   the    purified   original 

*  From  the  Department  of  Bacteriology  of  Xorthwestern  University.  Chicago. 
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culture  to  conditions  intended  to  produce  variation  or  dissociation,  variants  were 
obtained  differing  from  each  other  with  respect  to  form  of  colony,  fermentation 
of  lactose,  motility  and  agglutinability. 

The  change  from  the  original  form  to  that  of  the  variants  was  effected  with 
some  difficulty,  and  we  are  unable  to  state  the  conditions  that  stimulate  such 
changes,  except  in  a  general  way.  On  the  other  hand,  the  reversion  of  the 
variants  to  the  parent  form  was  effected  at  will.  Such  conditions  as  aging  on 
nutrient  agar  or  a  short  passage  through  liquid  medium  was  sufficient  to  accomplish 
reversion  in  certain  variants.  The  presence  of  lactose  was  usually  necessary  to 
bring  about  the  reversion  of  the  forms  that  did  not  ferment  lactose. 

The  ease  wnth  which  variation  occurs  in  liquid  mediums  is  a  source  of  error 
in  determining  the  carbohydrate  fermentation  of  variants  under  such  conditions. 
More  accurate  information  concerning  the  fermentation  of  carboh\-drates  by  variants 
can  be  obtained  on  Andrade  carbohydrate  agar  on  which  changes  from  one  form 
to  another  are  less  likely  to  occur  than  in  liquid  mediums. 

There  was  no  correlation  of  the  form  of  the  colony  with  fermentation  of  lactose. 
Both  S  and  R  types  of  colony  fermented  lactose.  On  the  other  hand,  similar 
forms  of  colony  were  encountered  that  failed  to  ferment  lactose. 

DI.SCUSSION 

Edwin  F.  Hirsch  :  Since  so  much  depends  on  purity  of  the  bacterial  strain 
in  these  studies  of  dissociation,  were  cultures  prepared  by  the  single-organism 
method  ? 

W.  J.  Nungester:  We  did  not  use  the  single-organism  method  because  the 
results  with  such  strains  are  the  same  as  those  with  cultures  purified  in  the  usual 
manner. 

February  9,   1931 


UNDIFFERENTIATED     ROUND     CELL     .SARCOMA 

WITH     SKELETAL     SARCOMATOSIS 

(HEMACYTOBLASTO^IA?)  * 

N.    W.    ROOME 

A  round  cell  sarcoma  of  the  ilium,  with  widespread  skeletal,  and  few  visceral, 
metastases,  was  reported.  The  patient  had  pain  in  the  lower  extremities,  especially 
the  left,  for  two  years  before  admission,  swelling  in  the  region  of  the  left  ilium, 
loss  of  vision  in  the  right  eye  and  gradual  loss  of  weight  and  strength.  On  the 
patient's  admission  to  the  University  of  Chicago  Clinics  a  mass  surrounding  the 
left  ilium  and  enlarged  left  inguinal  glands  were  found.  Roentgen  examination 
disclosed  increased  thickness  and  density  of  the  left  ilium  and  of  adjacent  parts 
of  the  pubis  and  ischium.  No  other  lesions  were  found  at  the  first  examination. 
There  were  moderate  leukocytosis  and  anemia;  the  differential  wliite  blood  cells 
count  was  approximately  normal. 

Treatment  by  Coley's  toxins  and  x-rays  resulted  in  slight  improvement,  but 
metastases  rapidly  spread  into  nearly  all  the  bones  of  the  body.  The  x-ray  films 
of  the  skeletal  metastases  revealed  diffuse  widening  of  the  medullary  cavity, 
irregular   changes    in   density   of   bone   and    slight   periosteal    formation   of   bone. 

*  From  the  Department  of  Surgery  of  the  University  of  Chicago. 
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There  were  a  fluctuating  fever  and  progressive  anemia.  Death  occurred  eight 
months  after  admission. 

A  huge  tumor  was  found  about  the  left  ihum.  ischium  and  pubis,  filling  the 
pelvis  to  the  midline.  \\"hen  the  tumor  was  cut  into,  the  ilium  was  dense  and 
thickened ;  the  surrounding  mass  was  coarselj'  trabeculated  and  only  moderately 
firm,  and  was  without  bone  or  cartilage.  The  iliac  lymph  glands  were  infiltrated. 
All  the  other  bones  examined  were  massivelj'  infiltrated  by  tumor,  causing  little 
destruction  of  bone.  There  were  tumor  nodules  in  the  pleurae,  dura  mater,  spleen 
and  pancreas. 

The  iliac  tumor  consisted  of  densely  packed,  irregularly  arranged  small  "round 
cells"  that  aptpeared  free  in  an  irregular  connective  tissue  stroma.  In  tissues 
treated  by  refixation  in  a  solution  of  formaldehyde  plus  Zenker's  solution  and  with 
Maximow's  hematoxylin  eosin-azure,  most  of  the  cells  resembled  the  hemacytoblast 
(stem  cell  of  the  hematopoietic  series)  and  a  few  cells  contained  neutrophil  and 
eosinophil  granules,  suggesting  myelocytes  and  premyelocN'tes.  Most  positively 
identified  were  several  megakaryocytes.  Certain  cells  with  compact  nuclei  and 
acidophil  cytoplasm  suggested  normoblasts.  The  cells  of  the  metastases  were  less 
difterentiated  and  resembled  less  the  hemacytoblasts. 

This  tumor  clinically  resembles  the  "endothelial  myeloma"  of  Ewing,  but 
cytologically   it  is  possibly  hemacjtoblastoma. 

Februarv  9,   1931 


ANOMALIES     OF     INTESTINAL     ROTATION.     REPORT 
OF     TWO     CASES  * 

H.     E.     HAYMOXD 

The  first  anomaly  was  accidentally  discovered  during  a  surgical  operation 
(Lester  R.  Dragstedt)  in  a  man  68  years  of  age  with  carcinoma  of  the  pylorus 
and  of  the  greater  curvature  of  the  stomach.  Owing  to  the  abnormality  a  gastro- 
enterostomy was  not  done,  and  resection  was  not  attempted  on  account  of  wide- 
spread metastases.  A  further  examination  was  made  after  death.  All  of  the  small 
bowel,  with  the  exception  of  8  cm.  of  terminal  ileum,  was  behind  a  glistening 
membrane  limited  on  the  right  side  by  the  ascending  colon  anteriorly  and  the 
posterior  parietal  peritoneum  posteriorly.  The  duodenum  and  the  first  part  of  the 
jejunum  were  in  front  of  the  superior  mesenteric  artery.  The  small  intestine  had 
its  own  mesentery.  This  anomaly  is  best  explained  as  a  malrotation  of  the 
embryonic  midgut  in  the  second  stage  of  rotation  as  described  by  Norman  M. 
Dott.  It  occurred  when  the  intestines  returned  to  the  peritoneal  cavity  from  the 
normal  developmental  umbilical  hernia  and  passed  anterior  to  the  superior 
mesenteric  arterj-,  thus  forming  a  sac  from  the  embryonic  mesentery  of  the 
ascending,  and  the  right  half  of  the  transverse  colon. 

The  second  patient  with  intestinal  anomaly  was  a  lx)y.  aged  16  years,  who 
had  had  intermittent  attacks  of  severe  vomiting  since  he  was  2  days  old.  At  opera- 
tion (Lester  R.  Dragstedt)  the  cecum  was  found  behind  the  stomach  in  the  upi)er 
left  quadrant,  and  the  ascending  colon  and  terminal  ileum  were  wound  around 
the  base  of  a  short  mesenteric  pedicle  in  such  a  manner  as  to  produce  obstruction 
of  the  upper  part  of  the  jejunum.  At  the  operation  a  twist  of  the  small  intestine 
of   120  degrees  was  found  and  corrected,  and   the  cecum   was   fixed   in   the  right 


*  From  the  Department  of  Surgery  of  the  L'niversity  of  Chicago. 
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lower  quadrant.  The  postoperative  course  was  uneventful.  Eleven  and  one-half 
months  after  operation,  he  had  had  no  recurrence  of  symptoms  and  had  gained 
approximately  twenty  pounds  (9  Kg.)  in  weight.  This  anomaly  is  explained  as 
an  excessive  rotation  and  abnormal  fixation  of  a  previous  floating  ileocecal  segment 
of  the  embryonic  midgut. 

The  complete  report  is  published   in  Siirgcrw  Gviiccologv  and  Obstetrics  53: 
316,  1931. 

Februarv  9.   1931 


THE     COPPER.     IR()X     .\XD     AXTITRYPSIX     COX- 
TEXTS     OF     POTEXT     EXTRACTS     OF     THE 
ROUS     CHICKEX     SARCOALA     XO.     1  - 

DA\TD     ROSBASH 

AND 

ARTHUR     LOCKE 

Freshly  prepared  extracts  of  Rous  chicken  sarcoma  contain,  on  an  average. 
0.38  mg.  of  copper  and  1.16  mg.  of  iron  per  gram  of  their  nitrogen  content,  amounts 
nine  times  as  large  as  those  that  characterize  similarly  prepared  extracts  of  the 
pectoral  muscles  of  control,  nontumor-bearing  hens.  The  metal-carrying  fraction 
of  the  sarcoma  extracts  is  concentrated,  together  with  the  tumor-inducing  principle, 
by  acid   fractionation. 

Saline  extracts  of  the  pectoral  muscles  of  normal  hens  appear  to  be  devoid  of 
antitryptic  potency.  Similarly  prepared  extracts  of  Rous  sarcoma  tissue  have  an 
inhibiting  action  on  trypsin  approaching  that  of  the  blood  serum  in  dilutions  of 
equal  nitrogen  content.  The  antitryptic  activity  is  concentrated,  together  with  the 
copper  content  and  the  tumor-inducing  principle,  by  acid  fractionation. 

Extracts  of  Rous  sarcoma  are  not  inactivated  by  cyanide.  They  beliave.  in 
this  respect,  like  the  "anaerobic"  enzymes  of  the  classification  presented  in  a 
preceding  paper.  It  is  suggested  that  the  "aerobic"  enzymes  of  this  classification, 
which  are  readily  inactivated  by  C3anide.  may  be  similarly  inactivated  by  anti- 
trypsin. Possibly  the  resistance  to  cyanide  and  the  increased  metal  contents  of  the 
extracts  of  sarcoma  indicate  an  increased  anaerobic  enzyme  content,  and  the  activity 
of  the  extracts  may  depend,  in  part,  on  their  capacity  (1)  to  suppress  the  aerobic 
processes,  and  (2)  to  supplement  the  anaerobic  processes,  of  the  cells  contiguous 
to  the  area  into  which  the  injection  has  been  made  in  such  a  way  as  to  urge 
these  cells  gradually  to  convert  into  more  wholly  anaerobic,  tumor  cells. 

February  9,  1931 

*  From  the  Henry  Baird  Favill  Laboratory  of  St.  Luke's  Hospital.  Chicago. 


CARCIXOALV     OF     THE     JEJUXl'M  * 

GEORGE     MILLES 

Less  than  200  carcinomas  of  the  small  intestine  have  been  recorded.  In  large 
series  of  postmortem  statistics,  about  3  per  cent  of  all  carcinomas  of  the  intestine 
have  been  found  in  the  small  bowel. 


'■•  From   the    Department  of   Pathology  nt   the   University   of   Illinois. 
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Like  malignant  growths  elsewhere  in  the  intestines,  carcinomas  of  the  small 
intestine  manifest  themselves  clinically  by  obstruction  and  intussusception  and  by 
metastases,  which  in  about  half  of  the  cases  reported  occurred  early  and  almost 
entirely  in  the  liver. 

A  Russian  laborer,  33  years  of  age,  noticed  progressive  loss  of  weight  for 
a  year  and  epigastric  pain  after  meals  for  a  month.  One  week  after  the  onset 
of  this  pain,  anorexia  and  vomiting  increased  his  discomfort  to  such  an  extent 
that  he  sought  relief  in  a  hospital.  During  the  month  preceding  admission  he 
lost  20  pounds  (9  Kg.)  and  during  the  entire  year  43  (19.5  Kg.).  A  moderate 
emaciation  was  noted,  and  a  mass  estimated  to  measure  6  cm.  in  diameter  was 
palpated  in  the  midepigastrium.  There  were  3,100,000  red  blood  cells  per  cubic 
millimeter  of  blood  and  70  per  cent  hemoglobin,  and  the  stomach  fluids  contained 
a  total  of  3  degrees  of  acid,  but  no  free  acid.  The  roentgen  examination  demon- 
strated an  annular  deformity  of  the  pylorus.  With  a  clinical  diagnosis  of 
carcinoma  of  the  stomach,  an  operation  was  undertaken  to  relieve  the  obstruction. 
The  liver  w'as  invaded  by  carcinomatous  nodules,  and  the  pylorus  of  the  stomach 
was  involved  in  a  large  mass  which  could  not  be  resected.  An  anterior  gastro- 
enterostomy was  performed.  The  patient  left  the  hospital  after  twelve  days.  He 
failed  to  recover  his  weight  and  strength,  and  the  discomfort  in  the  abdomen 
increased.  After  four  months,  vomiting  became  so  marked  that  he  was  able  to 
retain  only  small  quantities  of  milk.  He  entered  the  Research  and  Educational 
Hospital  of  the  University  of  Illinois,  markedly  emaciated,  weak  and  pale.  The 
abdomen  protruded  moderately  and  through  the  thin  wall  could  be  palpated  the 
enlarged  liver  with  its  irregular,  nodular  edge  and  a  separate  mass  in  the  right 
epigastrium.  The  hemoglobin  was  reduced  to  less  than  20  per  cent,  and  the  red 
blood  cells  to  2,000,000  per  cubic  millimeter ;  there  were  many  nucleated  and 
irregular  red  cells.  The  leukocytes  numbered  12,250  per  cubic  millimeter,  of 
which  85  per  cent  were  polymorphonuclear  leukocytes.  The  gastric  fluids  con- 
tained 28  degrees  of  acid,  but  no  free  acid,  and  occasional  traces  of  blood.  Blood 
was  found  in  the  feces.  The  serum  albumin  was  reduced  to  2.59  per  cent ;  the 
serum  globulin  was  unchanged.  Death  occurred  one  month  after  admission  and 
one  and  one-half  years  after  the  onset  of  symptoms.  The  peritoneal  cavity  con- 
tained 600  cc.  of  clear  fluid.  Opposite  the  healed  abdominal  incision  were  adhesions 
binding  the  intestines  and  the  liver  to  the  anterior  abdominal  wall.  The  liver 
weighed  5,230  Gm.  and  contained  many  umbilicated  nodules,  varj-ing  in  color 
from  tan  to  yellow,  and  as  large  as  3  cm.  in  diameter.  The  intervening  liver 
substance  was  dark  brown.  The  site  of  the  gastro-enterostomy  w'as  obscured  by 
surrounding  adhesions,  and  the  pylorus  of  the  stomach,  the  duodenum,  the  jejunum 
and  the  medial  half  of  the  pancreas  formed  a  mass  which  was  disentangled  with 
some  difficulty.  There  was  a  thickening  in  the  posterior  wall  of  the  jejunum 
close  to  the  gastro-enterostomy.  The  stomach  contained  about  100  cc.  of  bile- 
stained  fluid.  The  mucosa  was  pale,  and  both  the  pyloric  orifice  and  the  oix:ning 
made  by  gastro-enterostomy  were  patent.  About  1  cm.  distal  to  the  latter  in  the 
jejunum  was  a  superficial  raised  ulceration,  3  cm.  in  diameter.  Sections  from 
this  and  from  the  liver  presented  adenocarcinoma.  The  failure  to  find  carcinoma 
in  the  stomach  or  in  the  pancreas  led  to  the  conclusion  that  the  mass  in  the 
jejunum  was  the  primary  adenocarcinoma.  The  tumor  cells  definitely  resembled 
goblet  cells. 

February  9,   1931 
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PRIMARY,     ISOLATED     LYMPHOGRANULOMATOSIS 
OF     THE     STOMACH  * 

HARRY     A.     SINGER,     M.D. 

Ever  since  the  time  of  Billroth,  Hodgkin's  disease,  by  general 
agreement,  has  been  excluded  from  the  category  of  surgical  diseases. 
The  reason  for  considering  the  disease  as  nonsurgical  was  due  not  so 
much  to  the  technical  difficulties  entailed  as  to  the  unfavorable  end- 
results.  The  fact  that  pathologists  subsequently  demonstrated  that  the 
disease  might  begin  as  an  isolated  lesion  did  not  alter  the  surgical  status 
of  the  disease.  Apprisal  of  the  occurrence  of  isolated  lesions  failed  to 
modify  previous  opinion,  because  the  organs  described  as  the  seats  of 
primary  involvement,  such  as  the  spleen,  the  liver,  the  bone-marrow 
and  the  lungs,  either  did  not  lend  themselves  to  surgical  extirpation  or 
did  not  lead  to  clinical  manifestations  that  might  have  permitted  early 
recognition.  In  the  past  few  years,  a  number  of  patients  with  isolated 
lymphogranulomatosis  of  the  gastro-intestinal  tract  have  been  treated 
by  radical  resection,  generally  under  a  mistaken  clinical  diagnosis.  The 
results  obtained  in  these  cases  are  sufficiently  favorable  to  challenge  the 
prevailing  noli-me-tangere  policy  and  to  call  for  a  reconsideration  of  the 
question.  Of  particular  interest,  especially  in  connection  with  the  case 
here  reported,  are  the  isolated  lesions  of  the  stomach,  the  phase  of  the 
subject  with  which  this  paper  will  mainly  deal.  For  a  summary  of  the 
primary  and  limited  intestinal  cases,  the  reader  is  referred  to  Goedel  ^ 
Slovacek,-  Pissarewa  "  and  the  splendid  article  of  Coronini.* 

The  first  case  of  strictly  isolated  lymphogranulomatosis  of  the 
stomach  was  reported  by  Steindl."  in  1924.     The  preoperative  diagnosis 


*  From  the  Department  of  Medicine,  University  of  Illinois  College  of  Medi- 
cine, and  the  Department  of  Pathology,  Cook  County  Hospital. 

1.  Goedel,  A.:     Zur  Kenntnis  des  primaren,  isolierten  Darmlymphogranuloms, 
Wien.  klin.  Wchnschr.  42:426  (April  4)  1929. 

2.  Slovacek,   O. :     Prispevek  k  lymfogranulomatose  zezivaciho  traktu,   Casop. 
lek.  desk.  68:503   (April  5)   1929. 

3.  Pissarewa.     T. :       Lymphogranulomatosis     (Paltauf-Sternberg)     des    Ver- 
dauungstraktes.  Arch.  f.  klin.  Chir.  149:75   (Dec.)   1927. 

4.  Coronini,  C. :    Ueber  das  Paltauf-Sternberg'sche  Lymphogranulom.  Beitr.  z. 
path.  Anat.  u.  z.  allg.  Path.  80:405,  1928. 

5.  Steindl,    H. :      Ueber   einen    Fall    von    Umphogranulomatose   des    Magens, 
Arch.  f.  klin.  Chir.  130:110  (April)   1924. 
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was  gastric  carcinoma.  At  operation  an  infiltrating  tumor,  involving 
the  pyloric  and  prepyloric  regions,  was  found,  together  with  a  number 
of  glands  the  size  of  a  hazelnut  in  the  adjacent  lesser  omentum  and  in 
the  gastrocolic  ligament.  Exploration  of  the  remainder  of  the  abdominal 
organs  failed  to  disclose  other  lesions.  A  resection  was  performed, 
and  the  patient  made  an  uneventful  recovery.  Postoperative  observa- 
tion over  a  period  of  a  year  yielded  no  evidence  of  recurrence  or 
development  of  other  foci.  Later  in  the  same  year,  Xeuber  *^  presented 
before  the  Eleventh  Hungarian  Surgical  Congress  a  case  of  isolated 
Hodgkin's  disease  that  was  clinically  diagnosed  as  ulcer.  Partial  gastric 
resection  led  to  the  discovery  that  the  lesion  was  lymphogranulomatous. 
In  1926,  a  case  similar  to  that  of  Steindl  was  observed  in  South  Alan- 
churia  by  Kan."  A  woman,  aged  52,  was  operated  on  for  a  suspected 
carcinoma,  and  a  gastric  tumor  and  three  glands  the  size  of  a  pea  were 
resected.  The  growth,  when  examined  microscopically,  proved  to  be 
Hodgkin's  granuloma.  The  postoperative  course  was  uneventful  for 
a  month,  when  persistent  vomiting  set  in  and  led  to  death.  Autopsy 
disclosed  an  obstruction  at  the  site  of  the  anastomosis  and,  in  addition, 
lesions  that  were  diagnosed  as  those  of  an  old  case  of  tuberculosis  of 
the  apical  and  cervical  glands.  Xo  other  morbid  processes  were  noted 
grossly. 

In  Mav.  1926.  von  Redwitz  ®  presented  a  case  before  the  Surgical 
Societv  of  Munich,  in  which  the  preoperative  diagnosis  was  peptic 
ulcer.  The  pyloric  lesion  encountered  at  operation  led  to  a  suspicion 
of  carcinoma  and  occasioned  a  resection.  The  histologic  diagnosis  of 
the  surgical  specimen  was  lymphogranulomatosis.  The  following  year 
(1927)  a  detailed  report  was  published  by  Thiemer  ^  dealing  with  a 
case  of  isolated  gastro-intestinal  lymphogranulomatosis  observed  at  the 
clinic  of  von  Redwitz.  Presumably,  the  reports  of  both  authors  refer 
to  the  same  case.  The  histologic  appearance  of  Hodgkin's  disease  in 
the  case  of  Redwitz  and  Thiemer  was  complicated  by  the  presence  of 
numerous   foreign   l)odies   and   foreign-body   giant  cells.    Further  dififi- 


6.  Xeuber.    E. :      Magengranulomatdse,    Zentralort;'.    f.    d.    scs.    Cliir.    u.    ihre 
Grenzgeb.  31:309.   1525. 

7.  Kan.  J.  X.:      Report  on  a   Case  of  Lyinphooramiloina  in  tlio   Stoinacli,  J. 
Orient.  Med.  5:9  (July)   1926. 

8.  von   Redwitz,   E. :    Vereinigung    Miiiiclienor   Chirurgcn.   Zcntralbl.    f.   Cbir. 
53:2087   (Aug.  14)   1926. 

9.  Tbiemer,   P.   H. :     Zur  Kasuistik  der  isolicrten  Lympliogranuloinatose  des 
Magendarmtraktcs.  Deutsche  Ztscbr.  f.  Cbir.  205:404   (Sept.)    1927. 
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culty  in  the  elucidation  of  the  origin  of  the  disease  resulted  from  the 
circumstance  that  a  month  prior  to  admission  the  patient  had  drunk 
hydrochloric  acid.  Following  recovery  from  the  operation,  the  patient 
left  the  hospital  and  did  not  return  for  observation.  In  1927, 
Froboese  ^°  described  a  case  in  a  woman,  aged  63,  in  whom  a  prepyloric 
tumor  and  slightly  enlarged  lesser  omental  glands  were  resected  for 
supposed  carcinoma.  The  microscopic  diagnosis  was  Hodgkin's 
granuloma.  Following  convalescence,  further  search  for  evidence  of 
other  lymphogranulomatous  foci  yielded  negative  results. 

An  interesting  case  observed  by  Vasiliu  ^^  in  1926  and  reported  in 
1929  was  that  of  a  medical  student  who  was  thought  to  be  sutfering 
from  a  gastric  ulcer.  Failure  of  response  to  medical  treatment  led  to  a 
partial  resection  of  the  stomach  and  extirpation  of  the  glands  along 
the  lesser  curvature,  one  of  which  was  the  size  of  a  walnut.  After 
recovering  from  the  operation,  the  patient  was  able  to  finish  her  medical 
course  without  physical  handicap,  and  she  was  still  well  when  Vasiliu's 
manuscript  was  submitted  for  publication.  Other  cases,  such  as  those 
of  Gossman  and  of  Lubarsch,^-  which  are  referred  to  at  times  as  isolated 
gastric  Hodgkin's  disease,  but  in  which  limitation  to  the  stomach  is 
questionable,  are  best  omitted  from  the  category  of  strictly  isolated 
cases. 

There  are  a  number  of  cases  reported,  besides  those  cited,  in  which 
the  lymphogranulomatosis  was  localized  to  the  gastric  region  but  not 
strictly  limited  to  the  stomach  and  the  perigastric  lymph  glands.  The 
case  described  by  Scott  and  Forman  ^^  can  be  designated  as  regional  in 
that  the  disease,  although  not  limited  to  the  stomach,  had  not  spread 
beyond  the  contiguous  structures.  According  to  these  authors,  the 
lymphogranulomatosis  led  to  a  shrinking  and  a  thickening  that  extended 
from  the  pylorus  to  from  3  to  5  cm.  beyond  the  cardia  into  the  esopha- 
gus.    The  wall  of  the  stomach  was  adherent  to  the  upper  pole  of  the 


10.  Froboese,  C. :  Eermerkiingen  an  der  Hand  eines  Falles  von  Lympho- 
granulom  des  Magens,  Beitr.  7..  path.  Anat.  u.  z.  allg.  Path.  77:363  (April)   1927. 

11.  Vasiliu,  T. :  L'ulcere  lymphogranulomateux  gastrodnodenal,  Sang  3:257 
1929. 

12.  Lubarsch,  quoted  by  Konjetzny,  G.  E. :  Die  Entziindung  des  Magens: 
Lj'mphogranulomatose,  in  Henke,  F.,  and  Lubarsch,  O. :  Handbuch  der  speziellen 
pathologischen  Anatomie  und  Histologie,  Berlin,  Julius  Springer,  1928,  vol.  4, 
part  2,  p.  1060. 

13.  Scott,  E.,  and  Forman,  J. :  Lymphoblastomata  of  the  Gastrointestinal 
Tract:  With  a  Report  of  a  Case  of  Hodgkin's  Disease  of  the  Stomach,  Ohio  State 
-M.  J.  12:323   (May)   1916. 
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spleen  and  to  the  diaphragm.  The  perigastric  and  peripancreatic  glands 
were  enlarged.  There  was  no  further  evidence  of  overgrowth  else- 
where, either  in  the  lymph  nodes  or  in  the  mucous  membranes.  Hayden 
and  Apf  elbach  ^*  reported  three  cases  of  gastro-intestinal  lymphogranu- 
lomatosis, in  one  of  which  the  disease  was  localized  to  the  stomach  and 
its  \-icinity.  In  a  second  case  there  was  an  associated  involvement  of 
the  lower  mediastinal  lymph  glands.  In  the  case  reported  by  Sussig/^ 
in  a  man,  aged  42,  the  primary  lesions  was  located  in  the  pars  media  on 
the  lesser  curvature  of  the  stomach  and  adherent  to  the  pancreas  and 
the  liver.  The  mesocolon  and  the  root  of  the  mesentery  were  infiltrated, 
and  the  perigastric,  periaortic  and  peripancreatic  lymph  glands  were 
enlarged.  The  reason  for  separating  the  regional  from  the  strictly 
isolated  cases  is  that  the  former  are  too  extensive  for  surgical  extirpa- 
tion. 

A  great  deal  of  circumspection  is  necessary  before  a  case  of  gastro- 
intestinal lymphogranulomatosis  can  be  considered  as  strictly  isolated. 
Gross  lesions  may  be  present  in  organs  inaccessible  to  the  surgeon  who 
performs  the  operation  and,  therefore,  the}-  ma\-  be  entirely  overlooked. 
Pissarewa  ^  mentioned  a  case  obserA-ed  by  Pokotilo  and  Busni,  in  which 
a  lymphogranulomatous  cecum  was  the  only  lesion  discovered  at  opera- 
tion. Postmortem  examination  disclosed  a  solitary  granulomatous  node 
in  the  spleen.  In  case  2  reported  by  \^asiliu,^^  in  which  a  gastric  resec- 
tion for  Hodgkin's  granuloma  had  been  performed  eight  hours  ante- 
mortem,  the  autopsy  likewise  revealed  a  small  nodule  in  the  spleen. 
Even  an  autopsy  does  not  insure  the  discovery  of  lesions  outside  of  the 
digestive  tract  unless  a  microscopic  search  is  instituted.  In  a  case  of 
diltuse  lymphogranulomatosis  of  the  intestinal  tract  with  perforation 
of  the  jejunum,  recorded  by  Warfield  and  Kristjansen.^*^  the  splenic 
and  hepatic  involvement  was  a  microscopic  revelation.  The  generalized 
nature  of  the  process  in  the  case  of  Bianchi,^'  in  which  the  principal 
gross  changes  were  localized  in  the  stomach,  was  detected  by  histologic 
means.  Under  exceptional  circumstances,  even  the  most  painstaking 
gross  and  microscopic  examination  may  be  insufficient  to  discover  the 
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priman'  source,  as  in  the  case  described  by  Sternberg.^*  This  author 
cited  an  instance  of  gastric  lymphogranulomatosis  in  a  person  who,  six 
years  prior  to  death,  was  treated  by  roentgen  rays  for  a  large  mediastinal 
tumor.  Xo  renmant  of  the  growth  wliich.  according  to  Sternberg, 
indubitably  represented  granulomatous  glands  could  be  identified  at 
autopsy. 

The  case  here  reported  is  imique  in  the  literature  on  l\"mphogranu- 
lomatosis  of  the  stomach  in  that  it  is  the  only  one,  so  far  as  could  be 
ascertained,  in  which  a  careful  clinical  history  and  a  gross  and  micro- 
scopic study  of  the  tissues  obtained  at  necropsy  showed  that  the  disease 
was  limited  to  the  stomach  and  the  perigastric  lymph  glands.  The  other 
cases  of  isolated  Hodgkin's  disease  referred  to  were,  with  the  excep- 
tion of  Kan's,"  surgical  cases  in  which  operation  was  followed  by 
recovery,  and  examination  of  other  tissues  was  therefore  precluded. 
In  Kan's  case  an  autopsy  was  performed,  but  a  complete  microscopic 
study  was  not  made  post  mortem,  at  least  so  far  as  can  be  determined 
from  the  rather  complete  summary  of  the  case  in  English. 

CASE     REPORT 

M.  G..  a  white  man.  aged  62.  who  first  entered  the  Cook  County  Hospital  on 
June  30,  1928,  stated  that  in  October.  1926.  he  began  to  notice  a  burning  pain  in 
the  left  hypochondrium :  it  appeared  regularly  at  4  p.  m.  and  lasted  until  the 
evening  meal.  On  account  of  this  distress  cholecj'stectomy  and  appendectomy  were 
performed  in  May,  1S27.  Subsequent  to  the  operation,  the  pain  appeared  following 
each  meal,  usually  after  an  interval  of  from  one-half  to  four  hours.  Eructations 
of  acid  were  particularly  prominent  in  the  afternoon.  The  ingestion  of  soda  was 
tried  a  number  of  times,  but  it  failed  to  afford  relief.  The  effect  of  food  on  the 
pain  had  not  been  tested.  At  the  age  of  28  the  patient  had  suffered  from  post- 
prandial, epigastric  burning  of  one  month's  duration.  Tablets  prescribed  by  a 
physician  appeared  to  check  the  attack.  The  patient  remained  well  for  five  years : 
then  he  suffered  from  an  excruciating  knifelike  pain  in  the  epigastrium,  which 
required  morphine  for  relief.  A  similar  attack  occurred  five  years  later,  at  the 
age  of  38.  In  1912,  a  brief  siege  of  "water-brash''  of  two  months'  duration,  unas- 
sociated  with  pain,  was  experienced.  From  that  time  until  October,  1926,  the 
patient  had  no  complaints.  Aside  from  loss  of  appetite  of  six  months'  duration 
and  a  loss  of  30  pounds  (13.6  Kg.)  during  the  eighteen  months  of  illness,  a 
general  inventory  of  symptoms  afforded  no  significant  information. 

The  temperature  and  the  pulse  and  respiratorj-  rates  were  normal.  The  blood 
pressure  was  138  systolic  and  72  diastolic.  Except  for  the  presence  of  a  scar  on 
the  right  upper  guadrant.  abdominal  e.xamination  gave  negative  results.  Examina- 
tion of  the  blood  revealed:  hemoglobin.  60  per  cent:  erythrocytes,  3.330.000:  white 
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blood  cells.  7,600,  of  which  76  per  cent  were  neutrophilic  leukocytes,  20  per  cent 
lymphocytes  and  4  per  cent  monocytes.  The  Ewald  meal  yielded  60  cc.  with  45 
per  cent  free  and  18  per  cent  combined  acidity.  Of  four  stools  passed  on  suc- 
cessive days,  the  first  two  gave  a  positive  and  the  second  two  a  negative  test  for 
occult  blood.  The  Wassermann  reaction  of  the  blood  was  negative.  A  roent- 
genogram of  the  stomach    (fig.   1)    demonstrated  a  constant  shallow  irregularity 


Fig.    1. — Roentgenologic    appearance   of   the   stomach   on    July   24,    1928.      The 
prepyloric  deformity  was  constant  fluoroscopically  and  in  a  series  of  films. 


on  the  lesser  curvature  in  the  prepyloric  area,  opposite  which  was  an  incisura. 
Projecting  from  the  proximal  margin  of  the  incisura  was  a  persistent  niche.  The 
roentgen  diagnosis  was  indeterminate. 

The  patient  improved  steadily  on  Sippy  management,  but  the  response  was 
neither  as  rapid  nor  as  complete  as  is  usual  in  cases  of  uncomplicated  ulcer.  The 
patient  left  the  hospital  on  July  30,  1928.  with  instructions  to  report  to  the  gastro- 
intestinal foUov.-up  clinic.     At  his  first  visit  to  the  clinic  on  August  2,  he  weighed 
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144  pounds  (65.3  Kg.).  He  was  placed  under  ambulatory  management  for  ulcer 
and  was  permitted  to  return  to  his  occupation.  He  gained  weight  and  strength 
and,  except  for  slight  pain  that  could  be  controlled  by  returning  to  a  strict  regimen, 
he  felt  well.  He  visited  the  clinic  last  on  July  18.  1S29.  when  he  weighed  161 
pounds  {7Z  Kg.)  and  stated  that  he  was  having  no  pain. 

The  patient  reentered  the  hospital  on  March  18,  1930.  asserting  that  following 
discharge  in  July,  1928,  he  remained  relatively  symptom-free  for  three  months. 
After  that  time  the  previous  burning  pain  returned  at  irregular  intervals,  but  it 
was  merely  diurnal  and  remained  amenable  to  treatment.  Three  months  prior  to 
his  second  admission,  in  December,  1929,  he  began  to  suffer  from  pain  at  night, 
and  six  weeks  later  the  epigastric  burning  became  almost  continuous.  The  alkaline 
powders,  according  to  the  patient,  served  as  "kindling  for  the  internal  fire"  during 
the  latter  stage.  Vomiting  after  the  ingestion  of  food,  which  previously  occurred 
occasionally,  now  appeared  almost  daily.  Emesis  afforded  only  partial  relief. 
Within  the  last  few  weeks  complete  anorexia  had  appeared.  The  loss  of  weight 
during  the  two  months  preceding  admission  was  estimated  as  10  pounds  (4.5  Kg.). 
The  accompanying  weakness  was  profound. 

Physically,  the  patient  was  fairly  well  nourished  and  did  not  appear  anemic. 
Abdominal  examination  disclosed,  in  addition  to  the  previous  operative  scar,  a 
midepigastric  mass  which  was  freely  movable  and  devoid  of  tenderness.  Xo  other 
noteworthy  abnormalities  were  recorded.  Aspiration  after  an  Ewald  test  meal 
yielded  120  cc.  of  gastric  contents  with  18  per  cent  free  and  30  per  cent  combined 
acidity.  The  chemical  test  for  occult  blood  was  positive  both  for  the  contents  of 
the  stomach  and  for  those  of  the  stools.  Roentgen  examination  of  the  stomach 
with  barium  sulphate  (fig.  2)  demonstrated  a  constant  annular  deformity  of 
irregular  density  and  contour  involving  the  pars  pylorica  and  the  distal  portion  of 
the  pars  media.  This  lesion  occasioned  retention  of  50  per  cent  of  the  six  hour 
meal.  The  roentgen  diagnosis  was  carcinoma.  The  Wassermann  reaction  was 
negative. 

The  patient  was  transferred  to  the  surgical  service  with  a  preoperative  diag- 
nosis of  gastric  carcinoma  superimposed  on  a  peptic  ulcer.  Laparotomy,  performed 
on  April  4,  1930,  disclosed  a  semielastic  tumor  involving  the  distal  third  of  the 
stomach,  with  a  number  of  enlarged  perigastric  glands  as  large  as  hazelnuts.  The 
surgeon  decided  to  delay  radical  resection  until  the  general  condition  of  the  patient 
could  be  improved  through  relief  of  the  obstruction.  He  therefore  performed  a 
posterior  gastro-enterostomy.  Convalescence  was  uneventful  until  the  morning  of 
April  23,  nineteen  days  after  operation,  when  the  patient  complained  of  epigastric 
pain.  Shortly  before  midnight,  emesis  occurred,  and  this  was  repeated  several 
times  on  the  following  day.  Acute  gastric  dilatation  was  suspected,  and  lavage 
was  instituted.  On  the  morning  of  April  25,  the  patient  complained  of  abdominal 
pain,  but  he  was  not  believed  to  be  in  a  serious  condition.  In  the  afternoon,  fol- 
lowing copious  emesis  of  a  greenish  fluid,  the  patient  rapidly  weakened  and  died. 

Autopsy. — The  postmortem  examination  was  made  by  Dr.  R.  H.  Jaffe,  who 
pointed  out  the  following  pertinent  conditions  :  Although  the  abdomen  was  some- 
what scaphoid,  the  stomach,  duodenum  and  proximal  jejunum  were  enormously 
dilated.     The  lack  of  abdominal   distention  was  due  to  the   fact  that  the  gastric 
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dilatation  involved  mereh*  the  proximal  two-thirds,  which  buried  itself  subcostally 
and  forced  the  diaphragm  upward.  The  distal  one  third  of  the  stomach  lacked 
distensibility  on  account  of  the  presence  of  a  rigid  infiltrating  tumor.  Eleven 
centimeters  from  the  duodenojejunal  junction,  the  intestine  was  twisted  at  an 
angle  of  90  degrees,  and  it  was  surgically  anastomosed  to  the  stomach.  Through 
the  loop   formed  by   that  portion  of  jejunum  that  was  fixed  by  the  ligament  of 


Fig.  2. — Roentgenogram  of  the  stomach  taken  on  Marcli  11 .  I'-'oU,  Ucniunstrating 
the  annular  constricting  deformity  involving  the  pars  pylorica  and  the  distal  por- 
tion of  the  pars  media. 


Treitz  on  the  one  hand  and  the  point  of  anastomosis  on  the  other,  herniation  of 
the  remainder  of  the  jejunum  and  all  but  the  terminal  ileum  had  occurred.  The 
herniated  loops  were  readily  reduced,  and  normal  conditions  were  thereby  restored. 
Death  was  assigned  directly  to  the  high-lying  obstruction  caused  by  the  internal 
incarceration. 
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Except  with  regard  to  the  stomach  and  perigastric  lymph  glands  to  be  described 
in  detail,  the  postmortem  observations  require  no  elaboration  for  purposes  of  this 
paper.  A  painstaking  search  disclosed  no  gross  evidence  of  lymphogranulomatosis 
other  than  in  the  stomach,  the  beginning  duodenum  and  the  perigastric  lymph 
glands.  The  essential  changes  noted  at  necropsy  are  epitomized  in  Dr.  Jafife's 
anatomic  diagnosis,  which  was :    Hodgkin's  lymphogranuloma  of  the  distal  portion 


Fig.  3. — The  interior  part  of  the  stomach.  The  greater  portion  of  the  anterior 
wall  has  been  removed.  The  gastro-cnterostomy  stoma  is  situated  ])r()ximal  to 
the  upper  margin  of  the  granulomatous  intiltrate. 

of  the  stomach,  the  beginning  duodenum  and  the  perigastric  lymph  glands ;  recent 
gastrojejunostomy;  herniation  and  incarceration  of  the  small  intestines  through 
the  anastomotic  loop;  high  intestinal  obstruction;  recent  fibrinous  peritonitis; 
chronic  focal  bronchopneumonia  of  the  left  lower  pulmonary  lobe;  inflammatory 
softening  of  the  spleen;  cloudy  swelling  of  the  liver,  tlie  kidneys  and  the  myocar- 
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dium ;   generalized   emaciation ;   brown   atrophy   of   the   myocardium ;    endocardial 
sclerosis,  and   fibrous  obliteration  of  both  of  the  pleural  cavities. 

Gross  Description  of  the  Lymphogranuloniatoiis  Lesions. — The  stomach  was 
great!}'  enlarged,  owing  to  a  marked  dilatation  of  the  proximal  two-thirds.  The 
distal  one-third,  which  was  free  from  distention,  was  the  seat  of  a  soft,  somewhat 
elastic  infiltration  which  began  7.5  and  23  cm.  proximal  to  the  pyloric  ring  on  the 
lesser  and  greater  curvatures,  respectively,  and  terminated  2.2  cm.  distal  to  the 
pj'loroduodenal  junction.  There  was  no  gross  extension  of  the  tumor  beyond 
the  gastric  or  duodenal  walls. 

On  opening  the  stomach  (fig.  3),  the  dilated  portion  was  seen  to  be  finely  mam- 
millated,  devoid  of  rugous  folds  and  intact.     The  wall  was  thinned  in  proportion 


Fig.   4. — Cross-section  of  the  gastric  wall  taken   from  the  region  pro-ximal  to 
the  area  of  maximum  thickness. 


to  the  degree  of  distention  of  the  organ.  A  recent,  functioning  gastro-cnterostoniy 
stoma  was  present  on  the  posterior  wall  proximal  to  the  infiltration.  A  tumor 
occupied  the  distal  one  third  of  the  stomach,  and  had  produced  a  marked  thicken- 
ing of  the  gastric  wall  without  leading  to  stenosis  of  the  lumen.  The  circum- 
ference of  the  pyloric  ring,  as  measured  on  the  inside  of  the  stomach,  was  4  cm. 
The  gastric  circumference  was  7.5  cm.  at  a  point  2  cm.  proximal  to  the  ring.  The 
lining  of  the  infiltrated  portion  of  the  stomach  was  grayish  white  and  extensively 
ulcerated.  The  ulcerations  were,  for  the  most  part,  superficial  and  irregular  in 
outline,  and  they  possessed  sloping  edges.  Nowhere  did  the  base  of  an  ulcer 
extend  below  the  niveau  of  the  normal  mucosa.  The  borders  of  the  infiltrate 
were  slightly  raised  and  could  be  clearly  defined,  the  proximal  one  being  roughly 
scalloped  and  the  distal  one  only  slightly  wavy  in  outline. 
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The  cross-section  of  the  wall  of  the  stomach  in  the  involved  area  (fig.  4) 
exhibited  a  striking  increase  in  thickness,  which  reached  its  maximum  at  a  point 
5  cm.  proximal  to  the  pylorus  where  it  measured  2.5  cm.  In  passing  both  caudad 
and  craniad  from  the  point  of  maximum  thickness,  there  was  a  gradual  tapering 
down  until  the  limits  of  the  tumor  were  reached.  The  increase  in  thickness  was 
due  to  gravish-white,  homogeneous,  adenoid-like  tissue,  succulent  and  semifirm  in 


Fig.  5. — Photomicrograph  of  the  mucosa,  illustrating  the  polymorphocellular 
character  of  the  granuloma;  X  400. 

consistency.  The  identification  of  the  individual  layers  was  obscured  except  at 
the  extremities  of  the  growth  where  the  gray  muscularis  could  be  seen  subjacent 
to  the  white  foreign  tissue. 

A  number  of  the  lymph  glands  in  the  gastrohepatic  omentum,  located  in  the 
prepyloric  area,  were  increased  in  size,  the  largest  measuring  3  cm.  in  diameter. 
The  tissue  comprising  these  glands  was  identical  with  that  noted  in  the  stomach. 
A  few  prepyloric  glands  similar  to  but  smaller  than  those  in  the  lesser  omentum 
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were  found  in  the  gastrocolic  ligament.     The  peripancreatic  and  periaortic  glands 
were  not  enlarged. 

Microscopic  Description. — Sections  from  various  portions  of  the  stomach  and 
from  the  pyloroduodenal  junction  showed  essentially  the  same  changes  and  there- 
fore lend  themselves  to  a  composite  description.     Figures  5  and  6  furnish  repre- 


Fig.    6. — A    field    from    the    mucosa    exhibiting    the    pleomorphism    and    finer 
morphologic  structure  of  the  Sternberg-Recd  giant  cells;  X  1.100. 


sentative  pictures  of  the  histopathologic  condition  found.  Since  the  morphologic 
details  differed  in  no  way  from  the  microscopic  appearance  of  Hodgkin's  disease 
found  elsewhere,  the  finer  minutiae  can  be  omitted. 

The   mucosal    layer   was   almost  completely   replaced   by  a   granulation  tissue 
consisting  of  short,  spindle-shaped  fibroblasts  and  thin-walled  capillaries,  in  which 
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the  following  types  of  cells  were  embedded:  round  cells  of  a  lymphocytic  character 
mainly  small;  larger  cells  with  barely  discernible  cytoplasm  containing  large,  oval 
and  round,  pale,  vesicular  nuclei ;  eosinophils  and  plasma  cells  of  the  usual  type : 
distinctive  giant  cells  with  large,  round,  irregular  or  lobulated  nuclei  that  were 
rich  in  chromatin  with  distinctly  oxyphilous  nucleoli.  At  times  these  giant  cells 
(Sternberg-Reed)  appeared  multinucleated.  The  round  cells  and  histiocytes  pre- 
dominated. Eosinophils  were  prominent,  whereas  plasma  cells  were  encountered 
relatively  infrequently.  The  Sternberg-Reed  giant  cells  were  numerous,  as  man\- 
as  15  being  found  in  a  single,  high  power  field.  Only  a  few  widely  separated,  but 
well  preserved,  glandular  elements  remained  to  indicate  the  site  of  the  original 
tunica  propria.     The  muscularis  mucosa  was  almost  completely  destroyed. 

The  prodigious  thickening  of  the  involved  area  was  due  mainly  to  the  increase 
of  the  submucous  layer,  which  in  places  constituted  as  much  as  nine  tenths  of  the 
gastric  wall.  Throughout  the  involved  portion  the  infiltration  in  the  submucosa 
passed  imperceptibly  into  the  overlying  mucosa.  Where  the  involvement  was 
minimal,  the  cellular  accumulations  of  the  submucosa  were  separated  from  the 
muscularis  by  a  condensation  of  collagen  fibers  only  slightly  infiltrated  by  cellular 
elements.  In  approaching  the  areas  of  maximum  involvement,  this  fibrous  septum 
became  more  and  more  obscured  by  extensions  of  dense  cellular  infiltrates  which 
obliterated  the  zone  of  division  between  the  submucous  and  muscular  layers.  In 
a  number  of  areas,  the  polymorphocellular  character  of  the  infiltrate  was  striking, 
whereas  in  other  areas  consisting  mainly  of  histiocytes  the  appearance  was  rela- 
tivelj-  uniform.  The  invading  and  proliferated  cells  comprising  the  submucosa 
were  identical  with  those  found  in  the  mucosa. 

The  muscular  layer  appeared  fairly  normal  in  the  areas  of  least  involvement. 
As  the  region  of  maximum  infiltration  of  the  gastric  wall  was  approached,  exten- 
sions from  a  fibrous  layer  in  the  floor  of  the  submucosa  insinuated  themselves 
between  the  bundles  of  muscle.  Progressing  still  further,  one  found  numerous 
cells  embedded  in,  and  augmenting,  the  invading  fibrous  septums.  The  muscular 
layer,  still  retaining  its  identity,  was  notably  increased  in  thickness  as  a  result  of 
this  fibrocellular  incursion.  Gradually  the  cellular  elements  became  more  and 
more  numerous  and  the  elements  of  the  muscle  and  the  connective  tissue  less  and 
less  conspicuous,  until  they  were  completely  obscured.  The  individual  cells  com- 
prising the  infiltrates  did  not  differ  from  those  present  in  the  overlying  layers. 

A  slight  increase  of  the  serous  coat,  due  mainly  to  fibroblasts  and  edema 
fluid,  was  noted  in  the  portions  with  minimal  thickening.  Passing  toward  the  area 
of  greatest  involvement,  one  found  that  the  layer  became  invaded  by  an  increasing 
number  of  cellular  elements  until  the  point  was  reached  where  the  thickened 
serosa  coalesced  with  the  muscularis.  Here,  identification  of  individual  layers  was 
impossible,  and  the  entire  gastric  wall  assumed  a  uniform  appearance.  The  infil- 
trated cells  of  the  serosa  were  mainly  of  the  round  type,  associated  principally  with 
plasma  cells  and  histiocytes.  Sternberg-Reed  giant  cells  were  infrequent  in  this 
layer. 

The  histologic  appearance  of  the  lymph  nodes  located  in  the  region  of  the 
tumor  was  practically  identical  with  that  of  the  gastric  wall  in  the  region  of 
maximum  involvement.     The  characteristic  polymorphocellular  granulomatous  lis- 
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sue.  with  an  abundance  of  monolobulated  and  multilobulated  giant  cells,  was  well 
exhibited.  Changes  suggestive  of  Hodgkin's  disease  were  not  noted  in  other 
sections. 

COMMENT 

That  Hodgkin's  disease  may  begin  primarily,  not  only  in  lymph 
glands,  but  also  in  the  adenoid  structures  of  various  organs  is  firmly 
established.  Acknowledging  a  primary  origin  in  the  gastro-intestinal 
tract,  it  would  seem,  theoretically,  that  surgical  extirpation  would  be  the 
treatment  of  choice  in  localized  cases.  The  fact  that  lymphogranuloma- 
tosis, although  probably  inflammatory,  behaves  clinically  like  a  malign- 
ant growth  does  not  militate  against  the  justification  or  the  desirability 
of  radical  removal.  As  Pissarewa  contended,  no  one  would  refrain 
from  operation  in  the  case  of  an  operable  carcinoma  merelv  on  account 
of  a  possible  recurrence  and  unfavorable  ovitcome.  Xor  would  one 
allow  a  localized  tuberculous  focus  to  remain  untouched  in  the  gastro- 
intestinal tract  because  it  is  inflammatory.  In  the  absence  of  any  other 
known  efl:'ective  and  reliable  therapeutic  agent,  the  inherent  character 
of  the  disease,  the  tendency  to  reciu'rence  and  the  fatal  outcome  do  not 
constitute  valid  objections  to  surgical  removal.  Particularly  is  this  true 
with  regard  to  isolated  lesions  of  the  stomach  when  earl}-  recognition  is 
feasible,  the  involved  organ  is  accessible  and  the  operative  danger  is 
relatively  slight.  Naturally,  discretion  must  be  exercised  in  selecting 
the  cases  for  operation  since  a  radical  operation  in  a  case  of  more  or 
less  disseminated  lymphogranulomatosis  is  as  futile  as  in  a  patient  with 
diffuse  carcinomatosis  or  sarcomatosis.  It  is,  of  course,  necessary  to 
keep  in  mind  that  the  presence  of  small  lesions  outside  of  the  digestive 
tract  that  do  not  permit  clinical  demonstration  or  identification  cannot 
be  eliminated  and  that,  therefore,  a  guarded  prognosis  should  be  made 
in  all  cases. 

These  theoretical  considerations  receive  support  from  practical 
experiences  with  isolated  Ixniphogranulomatosis  of  the  gastro-intestinal 
tract.  With  regard  to  the  stomach,  the  cases  of  Steindl,'  Froboese  ^° 
and  Vasiliu  ^^  are  particularly  noteworthy.  Steindl's  patient  was  free 
from  evidence  of  recurrence  when  last  observed  a  year  after  resection. 
Until  the  time  of  publication  of  Froboese's  reix)rt,  which  was  five 
months  after  operation,  the  patient  had  not  returned  for  medical  aid, 
nnd  she  was  assumed  to  be  in  good  health.  The  most  striking  surgical 
result  was  obtained  in  the  case  of  the  medical  student  reported  by 
\'asiliu.  The  patient,  following  a  gastric  resection  in  1926,  completed 
her  medical  course  and  was  entirtlv  well  whvu  last  observed,  in  1*^29. 
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It  is  likelv  that  within  the  series  of  the  resected  cases  of  lympho- 
blastoma with  favorable  outcome  reported  by  Holmes,  Dresser  and 
Camp/'*  one  or  more  instances  of  Hodgkin's  disease  are  included. 
Should  recurrences  or  independent  foci  subsequently  appear,  their 
presence  will  hardly  detract  from  the  value  of  the  treatment  which 
has  been  instituted.  A  few  years  of  relief  from  symptoms  justifies  a 
radical  procedure,  as  illustrated  in  the  following  case  of  intestinal 
Ivmphogranulomatosis.  Biebl  -°  recorded  that  a  man,  aged  25,  who 
complained  of  symptoms  referable  to  the  lower  part  of  the  abdomen, 
underwent  resection  of  the  small  intestine  and  the  attached  portion 
of  the  urinary  bladder  on  June  12,  1920.  The  microscopic  diagnosis 
was  hmphogranulomatosis  The  patient  remained  well  for  five  years 
when  symptoms  referable  to  the  upper  part  of  the  abdomen  appeared. 
These  had  been  present  six  months  when,  on  Dec.  31.  1925,  the  patient 
was  operated  on  for  a  perforative  peritonitis  and  40  cm.  of  lympho- 
granulomatous  jejunum  was  resected.  White  nodes  and  infiltrates  were 
in  the  omentum  and  the  mesentery.  The  patient  again  made  an 
uneventful  recovery  and  returned  to  his  occupation  as  a  farmer. 

Since  available  evidence  indicates  that  surgical  measures  are  of  value 
in  the  treatment  for  isolated  gastric  lymphogranulomatosis,  it  follows 
that  the  diagnostic  aspects  of  the  disease  merit  consideration.  In  no 
case  of  primary,  isolated,  gastric  Hodgkin's  disease  has  the  diagnosis 
been  made  prior  to  the  operation  or  autopsy.  This  statement  is  not 
surprising  in  view  of  the  fact  that  clinically  there  is  no  local  feature 
of  the  disease  that,  in  the  present  state  of  knowledge,  is  distinctive. 
Carcinoma  or  ulcer  is  generally  diagnosed,  particularly  the  former. 
Characteristic  systemic  manifestations  are.  as  a  rule,  lacking  in  the 
localized  stage.  Paroxysms  of  fever  (Pel-Epstein),  which  are  highly 
suggestive  of  Hodgkin's  disease,  are  generally  absent  until  the  disease 
becomes  more  or  less  disseminated.  Sussig's  ^^  patient,  in  whom  the 
disease  was  not  actually  isolated,  but  rather  localized  to  the  region  of 
the  stomach,  suffered  from  an  intermittent  type  of  high  temperature 
which  reached  41  C.  005.8  F.).  In  all  three  cases  of  lymphogranu- 
lomatosis with  gastro-intestinal  involvement  observed  by  Sussig.  he 
noted  the  association  of  an  intermittent  fever,  a  brownish-red  discolora- 


19.  Holmes,  G.  W. ;  Dresser.  R..  and  Camp,  J.  D. :  Lymphoblastoma:  Its 
Gastric  Manifestations,  with  Special  Reference  to  the  Roentgen  Findings, 
Radiology  7:44  (July)   1926. 

20.  Biebl.  M. :  Beitrag  zur  intestinalen  Lymplingrannlomatosc,  Deutsche 
Ztschr.   f.  Chir.  198:104  (Aug.)   1926. 
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tion  of  the  skin  and  excessive  desquamation  of  the  epidermis  involving- 
especially  the  soles  and  the  palms.  Other  authors  have  not  observed 
this  syndrome,  and  therefore  no  diagnostic  importance  can  be  attached 
to  it.  The  hematologic  features  of  eosinophilia  and  monocytosis  are, 
like  fever,  usually  absent  in  cases  with  isolated  lesions.  In  the  case  of 
Bianchi.^'  in  which  the  diagnosis  of  Hodgkin's  disease  was  made  on 
hematologic  and  clinical  evidence,  the  gastric  lesion  formed  only  part 
of  a  generalized  involvement. 

Although  isolated  gastric  lymphogranulomatosis  cannot  be  diagnosed 
by  current  clinical  methods,  the  lesion  usually  leads  to  surgical  explora- 
tion when  its  presence  can  at  least  be  suspected.  Steindl  ^  noted  in  his 
case  that  the  pyloric  tumor  was  flat,  infiltrating,  soft  and  resilient,  and 
was  accompanied  b}-  man\'  isolated  glands  as  large  as  a  hazelnut.  From 
the  gross  characteristics  of  the  gastric  tumor  and  the  adjacent  nodes, 
he  suspected  the  presence  of  a  lymphosarcoma  or  tuberculosis.  In 
Kaznelson's  -^  description  of  operative  observations,  he  mentioned  a 
circular  infiltration  of  the  pylorus  which  gave  the  impression  of  a 
benign  stenosis  rather  than  of  a  malignant  condition.  The  mesenteric 
lymph  glands  were  recorded  to  be  from  the  size  of  a  hazelnut  to  that 
of  a  walnut.  In  the  case  here  reported,  the  gastric  infiltration  resembled 
that  found  in  s\-philis  of  the  stomach,  but  the  number  and  character  of 
the  glands  were  not  in  accord  with  a  diagnosis  of  gastric  syphilis. 
From  a  consideration  of  the  facts  available,  the  disclosure  at  operation 
of  a  soft,  flat,  infiltrating  tumor  limited  to  the  distal  portion  of  the 
stomach,  associated  with  many  isolated,  relativel\-  large,  soft,  cream- 
colored,  succulent  glands,  should  arouse  the  suspicion  of  a  gastric 
lymphogranulomatosis.  There  is  another  type  of  lymphogranulomatous 
infiltration  in  which  the  gastric  folds  bear  a  close  resemblance  to  cerebral 
convolutions  as  described  by  Sternberg.^*  This  form  tends  to  involve 
the  stomach  diffusely  and  can  readily  be  confounded  with  gastric 
aleukemic  l\mphadenosis. 

For  a  final  diagnosis  the  use  of  the  microscope  is  indispensable. 
Even  after  histologic  sections  are  available,  the  interpretation  is  not 
always  a  simple  matter  especially  in  the  early  stages,  as  exemplified  in 
the  initial  biopsy  of  the  generalized  case  reported  by  Hayden  and 
Apfelbach.''  The  main  difficulty  lies  in  distinguishing  between  lympho- 
sarcoma and  lymphogranulomatosis.     In  the  case  of  Hodgkin's  disease 


21.  Kaznelson,  P.:     Ueber  einen  Fall  von  Nischenbildung  und  Pylorusstenose 
infolge  Lympliogramilomatose  des  Magens,  Wien.  Arcli.  f.  inn.  Med.  7:117,  1923. 
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reported  b}'  Terplan  and  Wallesch  --  the  microscopic  changes  in  blocks 
from  certain  parts  of  the  gastro-intestinal  tract  did  not  permit  differ- 
entiation from  a  l}mphoblastic  sarcoma.  Differentiation  between 
lymphosarcoma  and  Hodgkin's  disease  could  not  be  made  from  the 
histologic  appearance  of  the  primary  tumor  in  the  case  described  by 
Pamperl  and  Terplan.-"  In  the  adjacent  mesenteric  lymph  glands, 
however,  the  morphologic  appearance  was  characteristic  of  lympho- 
granulomatosis. Another  possibility  of  error  in  bioptic  diagnosis, 
which  is  remote,  however,  was  mentioned  by  Konjetzny.^-  This  author 
recorded  a  case  of  colloid  carcinoma  of  the  pylorus  with  carcinomatous 
glands  in  the  adjacent  area  and  lymphatic  nodes  as  large  as  walnuts 
extending  along  the  lesser  curvature  and  reaching  to  the  cardia.  The 
latter  glands,  which  at  the  operation  were  assumed  to  be  carcinomatous, 
proved  microscopically  to  be  lymphogranulomatous. 

The  eft'ect  of  irradiation  on  lymphogranulomatous  tissue,  especially 
in  the  hyperplastic  stage,  renders  the  roentgen  rays  of  some  diagnostic, 
as  well  as  therapeutic,  value.  When  surgical  intervention  is  contra- 
indicated,  a  response  to  roentgen  treatment  would  place  the  case  in  the 
group  of  so-called  malignant  lymphomas.  Holmes,  Dresser  and  Camp  ^'•' 
recorded  a  case  in  a  woman,  aged  64,  who  had  been  receiving  treatment 
with  roentgen  rays  for  enlarged  peripheral  lymph  nodes,  which  were 
proved  by  biopsy  to  be  lymphoblastomatous.  The  development  of 
gastric  symptoms  led  to  an  examination  with  a  barium  meal.  An 
irregular  filling  defect  devoid  of  peristalsis  was  found  involving  the 
lower  third  of  the  stomach.  After  roentgen  irradiation  the  gastric 
symptoms  improved,  and  the  filling  defect  diminished  in  extent ;  it 
became  difficult  of  demonstration  and  no  longer  interfered  with  the 
passage  of  peristaltic  waves.  Little  need  be  said  regarding  the  thera- 
peutic value  of  the  roentgen  rays  in  inoperable  gastric  lymphogranulo- 
matosis. If  nothing  more,  at  least  a  great  deal  of  suffering  can  be 
spared  the  patient  by  the  judicious  use  of  the  roentgen  rays.  In  any 
case  in  which  the  possibility  of  a  lymphogranulomatous  process  ma\' 
be  entertained,  the  surgeon  should  remove  a  gland  for  biopsy.  If  car- 
cinoma is  discovered,  nothing  is  lost.  If,  on  the  other  hand,  the  tumor 
proves  to  be  Hodgkin's  disease,  the  patient's  suffering  may  be  amelio- 
rated and  his  life  prolonged  by  roentgen  therapy. 


22.  Terplan,  K.,  and  Wallesch,  E. :     Ein  Fall  von  intcstinaler  T,ynii)li(israniilo- 
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SUMMARY 

Pathologists  have  known  for  many  }ears  that  h'mphogranulomatosis 
may  have  its  origin,  not  only  in  l}mph  glands,  but  in  anv  organ  or  struc- 
ture that  normally  contains  adenoid  tissue.  The  fact  that  primarv 
growths  were  known  to  occur  in  the  spleen,  the  liver,  the  Iwne-marrow 
and  the  lung  attracted  little  surgical  attention  on  account  of  the  inherent 
difficulties  that  lay  in  the  way  of  early  diagnosis  and  of  surgical  extir- 
pation. With  regard  to  primary  diseases  of  the  gastro-intestinal  tract, 
and  particularly  of  the  stomach,  prompt  manifestations  are  the  rule: 
diagnosis  of  the  presence  of  a  lesion  is  not  difficult,  and  surgical 
removal  is  relatively  safe. 

Six  cases  of  primary,  isolated  Hodgkin's  disease  of  the  stomach 
are  recorded  in  the  literature.  The  preoperative  diagnosis  was  either 
carcinoma  or  ulcer,  and  gastric  resection  was  performed  in  all  of  them. 
Five  patients  recovered  and  remained  well  for  as  long  as  they  were 
observed.  A  sixth  patient  died,  a  month  after  operation,  from  obstruc- 
tion at  the  stoma.  Xo  gross  evidence  of  other  lymphogranulomatous 
lesions  was  found  post  mortem,  but  no  mention  of  microscopic  exami- 
nation of  the  various  organs  was  made.  The  seventh  case  of  isolated 
Hodgkin's  disease  of  the  stomach,  the  first  to  be  reported  in  this 
country,  is  unique  in  that  a  complete  history  and  a  painstaking  gross 
and  microscopic  examination  at  necropsy  failed  to  disclose  any  previous 
or  associated  lesion  elsewhere  in  the  body.-* 

The  clinical  diagnosis  of  isolated  lymphogranulomatosis  of  the 
stomach  is  hardly  possible  in  the  present  state  of  knowledge.  The 
systemic  and  hematologic  manifestations  are  generally  absent  when 
the    lesion   is   still   in   the   operable   stage.     At   operation   the   presence 


24.  Since  the  completion  of  this  manuscript  my  attention  was  directed  to  an 
article  by  Dr.  V.  C.  David  (Pseudocarcinoma  of  the  Stomach,  Ann.  Surg.  87:555 
[April]  1928),  in  which  he  describes  a  woman,  aged  50,  who  had  suffered  from 
abdominal  complaints  for  three  months  and  who  presented  roentgen  evidence  of 
a  filling  defect  of  the  antrum.  A  preoperative  diagnosis  of  carcinoma  of  the 
stomach  was  made.  The  gastric  tumor  which  was  resected  by  Dr.  Dean  Lewis 
proved  microscopically  to  be  lymphogranulomatous.  The  report  stated  that  sub- 
sequently enlarged  glands  developed,  which  receded  under  roentgen  treatment, 
following  which  a  rectal  mass,  presumably  a  Hodgkin's  infiltration,  appeared.  A 
personal  communication  from  Dr.  Dean  Lewis  indicates  that  no  lesion  other  than 
the  one  in  the  stomach  was  demonstrable  at  the  time  laparotomy  was  performed 
and  that  for  over  two  years  no  other  evidence  of  Hodgkin's  disease  could  be 
detected. 
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of  a  soft,  flat,  infiltrating  tumor  strictly  limited  to  the  distal  portion  of 
the  stomach,  associated  with  a  disproportionate  number  of  large,  suc- 
culent, isolated,  adenoid-like  glands,  should  suggest  the  possibility  of 
a  lymphogranvilomatosis.  The  final  diagnosis  is  a  histologic  one.  In 
any  case  of  inoperable  tumor  of  the  stomach  in  which  the  possibility 
of  Hodgkin's  disease  is  to  be  considered,  biopsy  should  not  be  omitted. 

Even  when  a  careful  exploration  fails  to  demonstrate  evidence  of 
granulomatous  tissue  other  than  that  extirpated,  a  guarded  prognosis 
should  be  made.  Gross  lesions  in  inaccessible  regions  and  microscopic 
involvement  of  the  structures  examined  at  the  operating  table  may 
coexist  without  the  possibility  of  detection.  When  the  extent  of 
involvement  precludes  resection,  the  patient  should  be  given  the  benefit 
of  roentgen  therapy. 

March  9.  1931 


REACTIONS     OF     THE     BONE     MARROW     IN 

ENPERIMENTALLY     INDUCED 

THROMBOCYTOSIS  * 

FR.'\NCIS     D.     GUNN.     M.D. 

I.     REVIEW     OF     PREVIOUS     WORK     AND     ANALYSIS     OF     THE 
PROBLE^I     OF    THE     ORIGIN     OF    BLOOD     PLATELETS 

Since  W' right's  ^  theory  of  the  origin  of  blood  platelets  from  mega- 
karyocytes was  first  proposed  in  1906,  it  has  been  the  subject  of  a  lively 
dispute.  Although  the  theory  is  now  widely  accepted,  apparently  valid 
and  reasonable  evidence  against  it  continues  to  be  produced.  Moreover, 
much  of  the  experimental  work  in  support  of  the  theor}-  is  subject  to 
one  serious  criticism,  namely,  that  the  studies  of  the  bone  marrow  after 
experimental  alteration  of  the  platelet  level  were  inadequate.  I  have 
therefore  undertaken  an  investigation  of  the  bone  marrow  in  certain 
cases  of  thrombocytosis. 

In  order  to  avoid  the  errors  that  appear  in  much  of  the  jM-evious 
work,  an  analysis  has  been  made  of  the  evidence  presented  on  both  sides 
of  the  question  and  of  the  methods  of  other  investigators.  This  includes, 
first,  observations  on  the  bone   marrow  in  certain  clinical  conditions ; 


*  From    tlic    Department    of    Patliolooy,    Xortliwestern     I'nivcrsity    Medical 
School. 
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second,  observations  on  the  blood  and  the  endotheHum  in  cHnical  and 
experimental  thrombocytosis  and  thrombopenia ;  third,  a  summary  of 
important  experimental  investigations,  and  fourth,  a  resume  of  the 
observations  of  other  authors  on  the  variable  appearances  of  the  mega- 
karyocyte in  normal  and  pathologic  states.  The  criticisms  arising  from 
this  analysis  led  to  a  consideration  of  the  ideal  method  of  approach  to 
any  investigation  of  Wright's  theory. 

BONE     MARROW     IN      CERTAIN     CLINICAL     CONDITIONS 

Clinical  observations  bearing  on  Wright's  theory  include,  first,  those 
of  Wright  himself,-  who  pointed  out  that  both  the  number  of  circulating 
platelets  and  the  number  of  megakaryocytes  in  the  bone  marrow  are 
reduced  in  pernicious  anemia  and  in  lymphatic  leukemia,  and  that  both 
are  increased  in  other  anemias  and  in  myelogenous  leukemia.  Selling,^ 
in  cases  of  purpura  due  to  benzol  poisoning,  found  a  great  reduction  of 
platelets  and  an  absence  of  megakaryocytes  in  the  aplastic  bone  marrow 
at  autopsy.  Ogata  ^  in  a  case  of  myeloid  leukemia  with  increased  plate- 
lets found  m\-eloid  metaplasia  of  the  kidney  and  liver  and  megakaryo- 
cytes present  in  numbers  in  these  locations.  Katsunuma  ^  stated  that 
increase  or  decrease  of  platelets  and  increase  or  decrease  of  megakaryo- 
cytes always  go  hand  in  hand.  Dyke  ®  corroborated  Wright's  observa- 
tions on  the  platelet  count  and  on  the  bone  marrow  in  leukemias. 

Not  all  of  the  evidence  has  been  so  decisive,  however,  for  Bunting  ' 
reported  definite  increase  in  megakaryocytes  in  Hodgkin's  disease,  but  no 
correlation  between  this  increase  and  the  platelet  count,  which  was  found 
to  be  variable.  It  should  be  noted  that  some  of  the  megakaryocytes 
showed  p}'knosis  and  karyolysis,  and  may  have  been  incapable  of  func- 
tioning in  their  platelet-forming  capacity.  This  subject  will  be  discussed 
later.  Dyke,  also,  found  that  the  megakaryocytes  showed  no  constant 
changes  in  number  in  cases  of  purpura,  one  group  of  cases  showing 
megakaryocytes  present  in  normal  and  excessive  numbers,  and  another 
showing  an  aplastic  bone  marrow  with  no  megakaryocytes.  Again  it 
should  be  noted  that  in  those  cases  in  which  megakar}-oc_\tes  were 
numerous,    they    were    abnormal,    showing    no    cytoplasmic    granules. 
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Although  he  reported  no  platelet  counts  in  these  cases,  it  is  now  well 
known,  since  the  appearence  of  Duke's  work,^  that  the  number  of  plate- 
lets is  usually  reduced  in  cases  of  purpura. 

FORMATION     OF     PLATELETS     OUTSIDE     OF     BONE     MARROW 

Further  evidence  in  favor  of  Wright's  theory  has  been  adduced  from 
such  observations  as  the  appearance  of  megakaryocytes  in  their  entirety, 
or  of  large  fragments  of  their  cytoplasm,  in  the  blood  stream  in  certain 
cases  of  clinical  and  experimental  thrombocytosis.  Di  Guglielmo  ^ 
stressed  this  in  cases  of  leukemia  and  cited  a  number  of  previous  authors 
who  had  made  the  same  observation ;  he  found,  also,  certain  indications 
of  the  formation  of  platelets  in  these  cells.  During  exacerbations  in 
cases  of  leukemia,  Alinot  ^°  found  showers  both  of  entire  megakaryo- 
cvtes  and  of  large  fragments  of  cytoplasm  in  the  blood  stream ;  at 
autopsy  the  capillaries  of  the  lungs  were  crowded  with  these  same  struc- 
tures, and  an  increase  in  platelets  usually  accompanied  their  appearance. 
Similar  changes  have  been  noted  in  experimental  conditions.  For 
example,  Seeliger  ^^  found  in  the  blood  stream  after  the  injection  of 
peptone,  not  only  large  masses  of  the  cytoplasm  of  megakaryocytes,  in 
many  of  which  the  granules  were  clumped  into  small  groups  prepara- 
tory to  the  fragmentation  of  the  C}-toplasmic  mass  into  platelets,  but 
also  chains  of  platelets  ("Perlenketten"),  complete  except  for  the  final 
separation  of  the  intervening  fine  cytoplasmic  thread.  Sabin  ^-  had  the 
good  fortune  to  capture  a  megakaryoc}te  in  a  preparation  of  m}-elogen- 
ous  leukemic  blood  in  the  warm  stage,  and  observed  it  fragmenting 
into  pieces  that  resembled  in  every  detail  normal  platelets.  Bunting  ^^ 
noted  the  common  occurrence  of  large  fragments  of  megakaryocytes 
and  the  great  variation  in  the  size  of  platelets  in  cases  of  Hodgkin's 
disease,  in  which,  as  has  been  stated,  the  count  of  megakaryocytes  was 
always  increased,  although  the  platelet  count  tended  at  first  to  be  high 
and  subsequentl}'  low.  He  found,  also,  naked  nuclei  of  megakaryocytes 
in  the  lung.  Katsunuma  ^  stated  that  emboli  consisting  of  the  nuclei 
of  megakaryocytes  always  accompany  an  increase  in  platelets.     Firket 
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and  Campos  ^*  found  such  emboli  after  experimental  saponin  poisoning 
in  rabbits. 

It  ma}-,  perhaps,  be  worthy  of  note  that  a  number  of  authors  have 
suggested  that  some  other  cell  than  the  megakar}-oc}te  is  capable  of 
taking  over  the  platelet-forming  function  when  the  megakaryocxle  is 
rendered  incapable,  or  when  the  demand  for  platelets  is  great.  In  a 
case  of  influenza  with  low  platelet  count  and  inhibition  of  the  activity 
of  the  bone  marrow  due  to  toxic  damage,  Bunting  ^^  found  every  large 
lymphocyte  in  the  smear  showing  azurophil  granules  grouped  at  the 
periphery  and  forming  single  platelets.  Brown, ^^  in  experimental  throm- 
bopenia  produced  by  the  injection  of  alkaline  hematin  in  rabbits, 
found  platelets  budding  from  hypertrophied  endothelial  cells  and  from 
mononuclear  cells  in  the  bone  marrow  and  circulating  blood.  Cramer 
and  Drew  ^"  observed  platelets  budding  from  endothelial  cells  in  sub- 
cutaneous lymph  nodes.  Ferrata  and  Rinaldi  ^®  found  platelets  budding 
from  monoc}-toid  cells  which  they  believed  to  be  young  megakaryocytes. 

EXPERIMENTAL     INVESTIGATION     OF     WRIGHT's     THEORY 

The  investigation  of  the  validity  of  Wright's  theory  has  not,  how- 
ever, been  content  to  rest  on  more  or  less  isolated  clinical  observations. 
An  enormous  amount  of  experimental  work  has  been  done.  The  usual 
method  of  approach  has  been  the  use  of  some  experimental  agent  that 
reduces  the  number  of  circulating  platelets,  combined  with  a  correlated 
study,  more  or  less  adequate,  of  megakaryocytes  in  the  bone  marrow. 
Such  studies  were  made  either  during  the  time  of  reduction  of  the 
number  of  platelets  or  during  the  period  of  return  to  normal  or  during 
the  compensatory  increase  that  usually  follows.  Some  of  the  more 
important  investigations,  most  of  them,  though  not  all,  corroborating 
Wright's  theory,  will  be  briefly  presented  in  chronological  order. 

In  1909,  three  years  after  Weight's  first  publication,  Bunting  ^^'' 
undertook  to  show  that  changes  in  the  number  of  platelets  are  not 
immediately  correlated  with  changes  in  the  number  of  any  other  of  the 
circulating  elements ;  i.  e.,  that  platelets  are  not  dependent  for  their 
origin  on  the  circulating  cells,  but  arise  in  the  bone  marrow  from 
megakaryocytes.     Bleeding  of  ral)bits  caused  a  fall  in  the  red  cells  and 
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platelets,  but  the  platelets  returned  to  normal  before  the  red  cells  recov- 
ered. After  injections  of  saponin,  likewise,  the  platelets  rose  above 
normal  long  before  the  red  cells  recovered.  Sterile  inflammation 
induced  by  the  subcutaneous  injection  of  croton  oil  and  turpentine  and 
the  intraperitoneal  injection  of  aleuronat  produced  both  thrombopenia 
and  leukopenia,  but  the  platelets  exhibited  both  a  compensatory  increase 
and  a  return  to  normal  while  the  leukocytes  were  still  rising.  These 
experiments  showed  the  independence  of  platelets  both  from  erythro- 
cytes and  from  leukocytes.  Bunting  then  counted  the  megakaryocytes 
of  the  bone  marrow  of  the  experimental  and  normal  rabbits  and  found 
that  when  the  number  of  platelets  was  for  any  reason  increased  above 
normal,  the  number  of  megakaryocytes  was  increased  above  20  per 
square  millimeter  (the  average  normal),  and  conversely,  when  platelets 
were  reduced,  megakaryocytes,  also,  were  reduced. 

Ogata  ^  (1912)  found  in  rabbits  that  after  bleeding  the  increase  of 
platelets  was  accompanied  by  an  increase  of  megakaryoc}i:es  of  100  per 
cent  (140  per  visual  field,  as  compared  with  a  normal  of  70).  that 
Wright's  figures  were  increased  in  number,  and  that  "Felderung,"  or 
the  grouping  of  granules  supposed  to  be  preparatory  to  the  breaking  up 
of  the  pseudopods  into  platelets,  and  the  pinching  off  of  platelets  singly 
were  more  frequently  seen.  Similar  pictures  were  seen  after  the  intra- 
venous injection  of  staphylococcus  cultures  into  rabbits. 

Duke  ^^  (1912  and  1913),  in  an  experimental  study  of  purpura, 
produced  variations  in  the  platelet  level  in  rabbits  by  the  injection  of 
diphtheria  toxin,  benzol  and  tuberculin,  all  toxic  to  bone  marrow.  By 
grading  the  dosages  of  the  first  two,  more  toxic,  substances,  he  was 
able  to  produce  stimulation  of  the  bone  marrow  with  an  increase  in 
platelets,  or  destruction  of  the  marrow  with  a  decrease  in  platelets  and 
the  occurrence  of  purpura ;  in  the  latter  case  the  megakaryocytes  were 
almost  completely  absent. 

Brown  ^*'  (1913)  found  that  alkaline  hematin  was  highly  toxic  to 
both  platelets  and  megakaryoc}tes.  His  finding  of  platelets  arising  from 
cells  other  than  the  megakaryocyte  in  this  condition  has  already  been 
mentioned. 

A  most  ingenious  method  for  the  removal  of  platelets  from  the 
blood  stream  was  devised  by  Ledingham -^   (1914  and  1915)   and  was 
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used  by  him  to  produce  experimental  purpura.  This  work  was  ampH- 
fied  by  Bedson  -^  (1921  and  1923).  An  antiplatelet  serum  was  produced 
in  rabbits  by  injecting  the  platelets  of  guinea-pigs,  and  this  proved  to 
be  highly  destructive  to  platelets  when  reinjected  into  the  guinea-pig. 
Bedson,  who  at  one  time  (1923)--  inclined  to  the  older  view  that  plate- 
lets are  not  formed  from  megakaryoc}tes,  but  are  an  independent  genetic 
line,  at  first  nucleated  like  the  thrombocytes  of  lower  forms,  but  losing 
their  nuclei  after  the  manner  of  mammalian  red  cells,  undertook  to 
discover  (1925)-"  in  which  tissues  or  organs  in  the  body  platelets  arise. 
Using  as  antigens  l}mph  node,  bone  marrow,  endothelial  cells  (large 
mononuclear  cells  obtained  by  inducing  peritoneal  exudate  with  old 
tuberculin  and  supposed  to  represent  the  reticulo-endothelial  system), 
spleen  and  a  quantity  of  blood  equal  to  that  contained  in  the  spleen,  he 
prepared  antiserums  from  these  antigens  in  the  same  manner  as  he 
prepared  his  antiplatelet  serum.  Of  these,  the  serums  prepared  against 
bone  marrow  and  spleen  were  highly  specific  against  platelets.  Since  he 
had  previously  shown  (1924)-*  that  the  spleen  stores  and  destroys  plate- 
lets, he  reasoned  that  the  specificity  of  the  antispleen  serum  was  due  to 
the  spleen's  content  of  stored  platelets.  Therefore,  the  bone  marrow 
produces  platelets,  being  the  only  tissue  other  than  the  spleen  in  which 
they  or  their  parent  tissues  are  present  in  sufficient  concentration  to 
stimulate  the  formation  of  antiplatelet  antibody  when  the  tissue  is  used 
as  an  antigen.  This  conclusion  led  him  to  the  investigation  of  the  mega- 
karyocytes. He  found  an  increase  in  the  number  of  megakaryocytes 
after  the  destruction  of  platelets  by  antiplatelet  serum,  and  so  was  led 
rather  reluctantly  to  an  acceptance  of  Wright's  theory. 

Ferrata  and  Rinaldi '*  (1915)  in  a  study  concerned,  chiefly,  with 
the  origin  and  form  of  the  megakaryocyte,  induced  augmentation  of  the 
number  of  platelets  by  the  use  of  pyrodine,  pyrodine  combined  with 
bleeding,  and  lead,  in  the  rabbit,  dog,  guinea-pig  and  mouse,  and  found 
increased  numbers  of  megakaryocytes  in  the  marrows  of  these  animals. 

Firket  and  Campos^*  (1922),  using  methods  similar  to  those  of 
Foa,-^  Bunting  ""^  and  Isaac  and  JVIockel,-*'  investigated  the  action  of 
saponin  on  blood  platelets,  first,  by  allowing  it  to  come  in  contact  with 
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platelets  in  vitro,  and  second  by  simultaneous  counts  from  a  vein  of 
the  ear,  the  splenic  vein  and  the  portal  vein  after  injecting  it  into  rabbits, 
proving  that  platelets  are  actually  destroyed  by  the  toxin.  Saponin  is 
toxic  also  to  the  bone  marrow,  producing  hemorrhages  and  focal 
necrosis.  This  destruction  is  accompanied  by  myeloid  metaplasia  of  the 
spleen  and  liver  where  megakaryoc}tes  appear  in  large  numbers  and 
Wright's  figures  are  conspicuous. 

Fabricius-Moller -"  (1922)  found  that  massive  doses  of  x-rays  pro- 
duced a  diminution  in  the  number  of  platelets  in  guinea-pigs,  and  when 
the  dosage  was  sufficient,  irradiation  was  followed  by  a  hemorrhagic 
diathesis  and  even  by  death.  He  observed  disintegration  of  the  mega- 
karyocytes previous  to  the  reduction  in  the  number  of  circulating 
platelets. 

Seeliger  ^^  (1923)  used  injections  of  peptone  to  produce  thrombo- 
penia.  Studies  of  the  bone  marrow  showed  increased  numbers  of  active 
megakar\ocytes.  The  signs  of  platelet-forming  activity  in  megakaryo- 
cytes he  described  as  (1)  the  presence  of  abundant  azurophil  granules 
in  the  cytoplasm,  (2)  the  grouping  of  these  granules  ("Felderung"), 
(3)  the  formation  of  pseudopods  and  (4)  the  grouping  of  the  granules 
in  the  pseudopods  in  such  a  way  as  to  form  chains  of  platelets 
("Perlenketten"). 

In  a  series  of  experiments  on  the  eft'ects  of  benzol  on  hematopoiesis 
in  rabbits.  Weiskotten,  Wyatt  and  Gibbs -^  (1924)  observed  an  initial 
rise  in  the  platelet  count,  then  a  fall  during  the  stage  of  degeneration  of 
the  bone  marrow,  and  finally  an  increase,  at  which  enormous  numbers 
of  megakaryocytes  appeared  in  the  regenerative  marrow. 

Cramer  and  Drew  ^^  (1923)  found  platelets  reduced  in  rats  suft'ering 
from  a  deficiency  of  vitamin  A  and  recovery  of  the  normal  number  as 
the  animals  recovered  from  their  deficiency  disease  under  the  influence 
of  cod  liver  oil.  They  reported  that  there  was  no  evidence  of  mega- 
karyocytes participating  in  this  increase,  but  stated  that  platelets  were 
found  budding  from  endothelial  cells  in  the  subcutaneous  lymph  nodes. 

A  rather  extensive  investigation  of  Wright's  theory  was  reported  by 
Petri  ^^  (1925  and  1926).  He  first  established  the  normal  platelet  count 
and  the  limits  of  its  variation  in  a  series  of  rabbits  and  made  careful 
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counts  of  the  megakaryocytes  in  these  animals;  in  addition,  a  diti'erential 
study  of  the  megakar^-ocytes  estabHshed  the  ratio  between  granular  and 
nongranular  cells  and  the  number  of  Wright's  figures.  He  then  used 
a  number  of  the  experimental  agents  reported  on  by  other  authors  to 
produce  variations  in  the  platelet  count.  Finally,  he  devised  a  method 
of  his  own,  called  by  him  "ideal  blood  platelet  bleeding,"  consisting  of 
the  removal  of  a  relatively  large  quantity  of  blood,  its  fractional  cen- 
trifugation  to  remove  platelets  and  the  return  of  all  the  blood  constitu- 
ents except  the  platelets,  plus,  necessarily,  the  citrate  required  to  prevent 
coagulation  during  this  procedure.  Saponin  reduced  the  numbers  of 
platelets  and  niegakaryoc3'tes,  as  had  been  reported  previously,  but  when 
the  platelet  level  returned  to  normal  the  megakaryocytes  not  only 
remained  low,  but  were  further  reduced.  Large  hemorrhages  reduced 
the  platelet  count ;  frequently  repeated  small  hemorrhages  increased  the 
coimt,  but  the  megakaryocytes  were  found  at  a  low  normal  and  Wright's 
figures  were  reduced.  After  administration  of  peptone,  there  was  only 
a  temporary  fall  in  platelets,  which  returned  to  normal  in  twenty-four 
hours,  and  no  change  in  megakar}Ocytes.  Pyrodine  failed  to  produce 
any  change  in  the  number  of  platelets  or  in  that  of  megakaryoc>i:es,  and 
asphyxia,  previously  used  by  Bianchini  and  collaborators,^*^  and  sup- 
posed to  produce  both  increase  in  circulating  platelets  and  the  appearance 
of  numbers  of  megakaryocytes  in  the  spleen  of  young  kittens,  failed  in 
Petri's  hands  to  do  either.  The  gist  of  this  portion  of  Petri's  work  is, 
first,  his  negative  results  after  the  use  of  some  of  the  exiJerimental 
agents  previously  reported  on  and  second,  and  chiefly,  the  absence  of 
any  correlation  l)etween  changes  in  the  platelet  level  and  in  the  mega- 
karyocyte count. 

Petri's  blood  platelet  bleeding,  while  theoretically  "ideal."  presented 
certain  insurmountable  practical  difficulties.  Theoreticall}".  the  method 
should  have  succeeded  in  removing  only  the  platelets  from  the  blood  with- 
out affecting  the  other  elements,  but  an  immediate,  progressive  and  pro- 
found anemia  always  developed  in  the  animals  and  they  died  after  th'J 
sixth  bleeding.  Experiments  on  the  reinjection  of  different  parts  of  the 
blood,  with  and  without  citrate,  convinced  him  that  the  fatal  outcome 
was  due  to  the  reinjection  of  plasma,  but  the  reason  for  this  remained 
imdetermined.  "Ideal  blood  platelet  bleeding"  did  produce  great  fluctua- 
tions in  the  platelet  count,  with  a  tendency  to  early  fall  and  subsequent 
recoverv ;  even  this,  however,  was  not  constant,  as  one  animal  showed 
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a  primary  rise.  Megakar\-oc}-tes  were  either  high,  low  or  normal,  and 
showed  no  correlation  with  the  platelet  count.  He  did,  however,  report 
a  conspicuous  increase  in  phenomena  of  degeneration  in  the  mega- 
karyocytes and  the  presence  of  leukocytes  within  their  cytoplasm;  these 
seemed  sometimes  to  be  phagocytosed  by  a  healthy  megakaryocyte,  and 
sometimes  to  be  invading  a  damaged  megakaryocyte.  Since  blood 
platelet  bleeding  failed  to  produce  a  constant  progressive  change  in  either 
direction  in  the  platelet  count,  no  constant  change  in  megakar\-ocyte 
count  should  have  been  anticipated.  It  is,  moreover,  unfortunate  that 
Petri  did  not  kill  his  animals  when  the  maximum  change  in  platelet 
number  in  any  case  had  been  obtained.  For  example,  the  megakaryo- 
cytes could  hardly  be  expected  to  reflect  changes  in  the  number  of 
platelets  sixteen  days  after  the  last  blood  platelet  bleeding  and  eleven 
days  after  the  platelets  had  recovered,  from  a  primary  fall,  to  normal 
levels.  Since,  however,  Petri  alone,  among  all  investigators  of  Wright's 
theory,  reported  in  detail  differential  counts  of  megakaryocytes  on  all  of 
his  experimental  animals,  his  results  cannot  be  disregarded. 

Petri  gave  additional  reasons  for  his  opposition  to  Wright's  theory. 
First,  he  denied  any  similarity  between  the  cytoplasm  of  megakaryocytes 
and  platelets  in  fixed  material,  either  in  tissues  or  in  coagulated  blood  in 
doubly  ligated  blood  vessels,  although  he  attempted  to  follow  exactl\' 
Wright's  technic  for  the  preparation  of  sections.  Second,  he  studied 
carefully  in  serial  sections  thirty  megakaryocytes  exhibiting  Wright's 
figures,  and  alwa}S  found  the  pseudopods  attached  to  the  main  cyto- 
plasmic mass.  This  proved,  he  maintained,  that  pseudopods  are  never 
l)roken  away  from  the  megakaryocyte  to  form  platelets.  Third,  since 
he  saw  large,  fully  granulated  megakaryocytes  showing  signs  of  degen- 
eration— namely,  pyknotic  nuclei,  chromatin  inclusions  and  vacuoles — 
he  reasoned  that  the  megakaryocyte  therefore  passes  through  stages  of 
degeneration  normal  to  any  cell  and  not  a  special  type  of  degeneration  in 
which  the  cytoplasm  is  broken  up  into  platelets.  Fourth,  he  considered 
"Felderung"  to  be  due  to  chemical,  toxic  or  postmortem  degeneration,  to 
obliquity  of  the  section  or,  in  smear  preparations,  to  bursting  of  the  cell 
and  rubbing  together  of  the  granules. 

Although  there  may  be  other  grounds  for  objection  to  Wright's 
theory,  these  offered  by  Petri  are  scarcely  valid.  In  the  first  place,  the 
similarity  between  the  cytoplasm  of  megakaryocytes  and  platelets  in 
sections  can  be  repeatedly  demonstrated  by  proper  technic.  Secondly, 
formation  of  pseudopods  is  regarded  as  only  a  preliminary  step  to 
fragmentation,  and  althoiigli   large  masses  of  cytoplasm   do  ajji^'ar  in 
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the  blood  stream  under  conditions  of  abnormally  rapid  formation  of 
platelets,  they  are  supposed  usually  to  fragment  without  preliminarv^ 
detachment.  Third,  the  occurrence  of  (toxic?)  degeneration  in  any 
form  of  parent  blood  cell  hardly  proves  that  that  cell  might  not.  under 
normal  conditions,  have  passed  through  a  different  cycle  to  a  different 
termination.  "Felderung"  remains  a  matter  of  opinion  in  the  interpreta- 
tion of  undeniable,  definite  changes. 

BONE     MARROW      WITH      SPECIAL     REGARD     TO      MEGAKARYOCYTES 

It  will  be  apparent  from  the  above  resume  of  previous  experimental 
work  that  any  serious  investigation  concerned  with  Wright's  theory  must 
include  not  merely  cursory  observation,  but  very  painstaking  study  of 
the  bone  marrow  of  the  experimental  animals.  Ogata'*  long  ago  noted 
that  the  intensity  of  hematopoiesis  varies  greatly  in  animals  of  different 
ages,  and  that  it  is  therefore  necessary  to  use  animals  of  the  same  age 
in  any  numerical  study  of  the  megakaryocytes.  Sections  must  be  selected 
from  different  levels  in  the  marrow  of  the  long  bones,  to  determine 
whether  or  not  hematopoiesis  has  been  stimulated  in  areas  of  fatty 
marrow,  where  normally  it  is  quiescent,  and,  as  Ogata  emphasized,  in 
any  comparison  between  diff'erent  animals  sections  from  the  same  level 
must  be  used. 

The  factor,  however,  that  renders  a  numerical  study  of  the  mega- 
karocytes  most  difficult  and  most  liable  to  fallacy  is  the  complexity  of 
forms  assumed  by  this  cell.  First,  there  are  the  forms  appearing  diu'ing 
the  course  of  normal  development,  maturation  and  fvnictional  activity. 
Wright  -''  pointed  out  the  embryonic  precursor  of  the  megakaryocyte, 
and  Ogata  *  and  Downey  ^^  amplified  his  description  of  the  mega- 
karyocyte in  functional  activity,  while  Ferrata  and  Rinaldi  ^*  described 
the  origin  and  earlier  stages  of  development  in  detail.  From  the  hemo- 
cytoblast  (large  lymphocyte  of  Maximow?)  and  the  hemohistioblast 
(resting  wandering  cell?)  in  the  embryo,  but  chiefly  from  the  hemocyto- 
blast  in  the  adult,  the  "megakaryoblast."  with  intensely  basophil  cyto* 
jilasm  free  from  granules,  develops  by  simple  hypertrophy.  Coincident 
with  increase  in  size  of  the  cell,  the  nucleus  divides  mitotically  or  amito- 
tically  and  a  coarse  net  of  chromatin  is  formed  within  it.  The  cell  is 
now  a  "l\'mphoid  megakaryocyte."  Azuro]:)hil  granules  accumulate,  at 
first  in  the  perinuclear  zone,  later  filling  the  entire  cyto])lasm.     The  cell 
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is  now,  according  to  Ferrata  and  Rinaldi,  a  "mature  meg-akaryoc\te," 
The  appearance  of  pseudopods,  which,  according  to  Wright,  project  into 
the  lumina  of  sinusoids  (Wright's  figures),  the  grouping  of  granules 
into  smaller  and  smaller  masses  as  first  described  by  Wright  -"  and  later 
bv  Ogata  •*  and  Downey/'^  the  fragmentation  of  pseudopods  into  plate- 
lets, either  before  or  after  the  pseudopod  has  broken  away  from  its 
parent  cell,  all  indicate  the  maturity  and  functional  activity  of  the  mega- 
karyocyte. The  "naked  nucleus"  so  often  observed  must  obviously  be 
interpreted  as  the  end-result  of  loss  of  cytoplasm  by  the  formation  and 
separation  of  pseudopods.  In  times  of  rapid  regeneration  of  platelets, 
these  processes  may  be  telescoped — the  formation  of  platelets  from 
megakaryoblasts  and  the  appearance  in  the  blood  stream  of  megakaryo- 
cvtic  pseudopods  not  yet  showing  "Felderung"  have  been  mentioned. 

Many  authors  have  noted,  in  pathologic  conditions,  an  increase  in 
the  number  of  either  young  or  degenerating  forms  of  the  megakaryocyte, 
i.  e.,  in  forms  which  deviate  from  the  classic  description  of  the  adult 
megakaryocyte  given  by  Schridde  ^-  and  by  ^^'right.-  Ferrata  and 
Rinaldi  ^^  found  that  megakaryoblasts  were  increased  in  the  marrow  of 
their  experimental  animals.  Bedson  and  Johnston  -^  reported  an  increase 
in  Ivmphoid  and  immature  megakar3'0C\i:es  after  the  use  of  antiplatelet 
serum.  Bunting  "''  observed  that  young  megakaryocytes  with  merely 
bilobed  nuclei  were  numerous  in  marrows  in  which  active  regeneration 
of  megakaryocytes  was  taking  place,  and  that  during  rapid  formation 
of  platelets  50  per  cent  of  these  cells  had  little  or  no  cytoplasm. 
Klaschen,^^  although  he  reported  no  platelet  counts,  studied  the  mega- 
karyocytes in  the  spleen  of  the  mouse  after  the  injection  of  caseosan, 
and  found  (1)  lymphoid,  nongranular  premegakaryocytes  with  large 
vesicular  nuclei,  (2)  young,  small  megakaryocytes,  round  or  irregular, 
with  basophil  cytoplasm  and  a  minimum  of  granules,  these  cells  being 
often  arranged  in  groups  as  though  syncytial,  and  (3)  large,  typical, 
mature  megakaryocytes  undergoing  fragmentation.  Firket  ^*  reported 
that  when  rabbits  had  a  low  platelet  count  (from  159,000  to  267,000) 
at  the  time  of  death,  eight  days  after  the  last  injection  of  saponin,  the 
megakaryocytes,  though  numerous,  were  in  the  lymphoid  stage,  while 
in  an  animal  that  had  received  less  saponin  and  had  474,000  platelets. 
72.5  per  cent  of  the  megakaryocytes  were  granular.    Dyke's  observation 


32.  Schridde,  H.,  cited  by  Ogata  (footnote  4). 

33.  Klaschen.  L.  V.:     Virchows  Arch.  f.  path.  Anat.  237:184.  1922. 
.34.  Firket.  J.:     Compt.  rend.  Soc.  de  bid.  87:84  and  86.  1922. 


482 

that  a  high  count  of  nongranular  megakaryocytes  may  be  present  in 
purpura  has  been  noted.  Caspar  ^^  made  an  observation  that  clarities 
considerably  the  whole  subject  of  the  relation  of  platelets  to  mega- 
karyocytes. He  studied  cases  of  pernicious  anemia,  aplastic  anemia  and 
purpura  with  low  platelet  counts,  and  found  that  the  platelet  number 
could  be  correlated  only  with  the  number  of  functional  megakaryocytes 
and  not  with  the  total  number.  He  classed  as  nonfunctional  (1)  young 
megakaryocytes  with  granules  only  in  the  central  part  of  the  cell  and 
without  pseudopods  and  (2)  dainaged  megakaryocytes  showing  a 
pyknotic  nucleus  and  loss  of  staining  power  of  the  granules,  the  nuclear 
preceeding  the  cytoplasmic  damage. 

This  leads  to  the  second  factor  that  may  render  a  numerical  corre- 
lation between  megakaryocytes  and  platelets  more  complex,  namely,  the 
appearance  of  phenomena  of  degeneration  in  megakaryocytes.  These 
phenomena  have  been  repeatedly  noted  by  many  workers,  and  their 
occurrence  is  usually  regarded  as  evidence  of  loss  of  function  on  the 
part  of  the  megakaryocyte. 

Third,  no  departure  from  the  classic  description  of  the  megakaryo- 
cyte is  more  conspicuous  and  no  phenomenon  is  more  difficult  to  reconcile 
with  Wright's  theory  than  the  inclusion  of  the  other  blood  cells  within 
the  cytoplasm  of  the  megakaryocyte.  Three  hypotheses  in  explanation 
of  this  are  possible : 

1.  Tlie  included  cells  merely  lie  accidentally  within  lacunae  in  the  cytoplasm 
of  an  irregularly  shaped  megakaryocyte ;  this  seems  most  plausible  when  only  one 
or  a  few  cells  are  found  at  or  near  the  periphery,  especially  when  both  megakaryo- 
cyte and  included  cells  seem  normal  and  a  narrow  clear  space  (attributed  by 
Seeliger  to  shrinkage  of  both  cytoplasms)  appears  around  the  included  cell.  The 
appearance  of  a  complete  ring  of  megakaryocyte  cytoplasm  around  the  blood  cell 
might  then  be  accounted  for  by  the  plane  of  section.  This  hypothesis,  however, 
becomes  untenable  when  the  cytoplasm  of  the  megakaryocyte  is  riddled  with  blood 
cells. 

2.  The  megakaryocyte  phagocytoses  the  blood  cells.  This  theory  seems  most 
plausible  if  the  megakaryocyte  is  normal,  if  the  included  cells  are  detuiitoly  dam- 
aged, and  if  erythrocytes,  which  are  nonameboid,  are  included. 

3.  The  megakaryocyte  is  being  invaded  by  phagocytic  leukocytes,  a  theory 
that  is  rendered  almost  necessary  if  the  megakaryocyte  shows  pkynosis  of 
its  nucleus  and  disintegration  of  its  cytoplasm  while  the  included  cells  appear 
normal,  and  that  is  further  strengthened  if  it  can  be  shown  that  erythrocytes  are 
never  found  in  the  depth  of  the  cytoplasm. 
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Woodcock  ^^  believed  that  the  megakaryoc}les  phagocytose  and 
digest  erythrocytes  and  manufacture  platelets  out  of  the  pabulum.  See- 
liger  ^^  found  erythrocytes,  leukocytes  and  lymphocytes  included  within 
the  cytoplasm  of  mature  megakaryocytes  showing  "Felderung"  at  the 
periphery;  the  signs  of  degeneration  and  digestion  appearing  in  the 
included  cells,  which  he  described  in  detail,  convinced  him  that  it  was 
actually  phagocytosis  on  the  part  of  the  megakar\'Ocyte.  Petri's  observa- 
tion of  the  same  phenomenon  has  been  mentioned ;  the  inclusions  con- 
sisted of  granulocytes,  erythrocytes  and  "homogeneous  platelets."  Some 
observations  of  my  own  on  the  subject  of  the  inclusion  of  blood  cells 
within  the  C}toplasm  of  megakaryocytes  will  be  given  later.  Phagocy- 
tosis of  bacteria  by  megakaryocytes  was  reported  by  Katzenstein.^' 

The  foregoing  detailed  descriptions  of  the  megakaryocyte  have  been 
reviewed  at  such  length  because  of  its  outstanding  importance  in  the 
interpretation  of  results  in  experiments  of  this  nature.  Wright's  theory 
rests  fundamentally  on  the  demonstration  of  a  correlation  between 
changes  in  the  number  of  circulating  blood  platelets  and  changes  in  the 
number,  or  in  the  evidence  of  platelet- forming  activity,  of  megakaryo- 
cytes. In  order  to  determine  when  a  megakaryoc\te  shows  evidence  of 
platelet- forming  activity,  all  the  other  phenomena  exhibited  by  mega- 
karyocytes must  be  properly  interpreted.  For  example,  is  the 
megakaryoc}te  phagocytic?  Or  do  leukocytes  remove  damaged  mega- 
karyoc}tes?  Is  there  an  increase  in  damaged  megakaryocytes  during 
or  following  an  increase  in  platelets?  Does  the  presence  of  a  pyknotic 
nucleus  signify  that  platelet-forming  activity  has  been  or  will  soon  be 
arrested?  If  phagocytosis  is  an  accessory  function  of  the  megakarocyte, 
what  are  the  conditions  that  cause  it  to  assume  this  function?  Can  a 
megakaryocyte  phagocytose  blood  cells  or  other  material  and  at  the  same 
time  form  platelets?  Or  does  phagocytosis,  assuming  that  it  occurs, 
interfere  with  the  platelet-forming  function?  Until  such  questions  can 
be  satisfactorily  answered,  that  exact  correlation  between  platelets  and 
megakaryocytes  on  which  Wright's  theorv  depends  cannot  be  established 
beyond  doubt. 

With  regard  to  the  stud\-  of  numerical  changes  in  megakaryocytes, 
only  Bunting,^'*'  Ogata,*  Firket  '*  and  Petri  -"  reported  actual  counts  of 
niegakaryoc\tes  on  some  or  all  of  their  animals,  and  only  Petri  included 
dififerential  counts,  although  other  writers  stated  that  such  enumerations 
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had  been  made.  The  faik:re  to  report  both  total  and  differential  counts 
of  the  megakaryocytes  constitutes  a  serious  omission  from  any  study 
concerned  with  Wright's  theory. 

IDEAL  APPROACH   TO   PROBLEM   OF  ORIGIN   OF   PLATELETS 

Experimental  work  that  purposes  to  deal  with  the  problem  of  the 
origin  of  platelets  should  therefore  avoid  certain  errors  inherent  in  much 
of  the  older  work  and  should  attempt  to  fulfil  certain  ideal  requirements. 
The  first  requisite  is  a  proper  experimental  agent.  Practically  all  of 
the  agents  thus  far  mentioned  have  augmented  the  production  of  plate- 
lets only  secondarily;  i.  e.,  as  a  compensation  to  the  primary  removal  or 
destruction  produced  by  the  experimental  method  or  agent.  This  mode 
of  action  is  not  in  itself  objectionable,  but  chemical  agents  acting  in  this 
way  are  invariably  more  or  less  toxic.  Toxicity  likewise  need  not  be 
objectionable  since  the  dosage  of  toxic  substances,  at  least  theoretically, 
could  be  graded  to  produce  a  stimulating  effect  with  a  primary  increase 
in  the  number  of  platelets.  Toxic  agents,  however,  have  acted  on  all 
the  blood  elements,  thus  complicating  the  picture  of  the  bone  marrow  by 
affecting  all  t3'pes  of  hematopoiesis.  The  same  objection  applies  to 
bleeding  as  an  experimental  method.  In  larger  doses  the  toxic  agents 
have  damaged  or  destroyed  megakaryocytes,  as  well  as  platelets,  and 
have  even  produced  generalized  destruction  of  the  bone  marrow.  It  is 
clear  that  a  damaged  bone  marrow  cannot  react  in  a  normal  fashion. 
The  ideal  agent,  therefore,  should  produce  an  isolated  effect  on  platelets, 
preferably  a  primary  rather  than  a  compensatory  increase,  and  should 
be  relatively  nontoxic.  Petri,  by  means  of  his  ideal  blood  platelet  bleed- 
ing and  Bedson  l)y  his  antiplatelet  serum,  attempted,  but  failed,  to 
devise  an  agent  acting  on  blood  platelets  alone.  Blood  platelet  bleeding 
produced  profound  anemia  in  a  very  short  time,  and  the  antiplatelet 
serum,  though  carefully  absorbed  out  with  other  antigens,  was  likewise 
attended  by  an  untoward  effect  (not  due  to  agglutination)  on  the  red 
cells. 

As  a  second  requirement  for  adequately  controlled  experimental 
work  on  the  origin  of  platelets,  the  studies  of  tissues  must  take  cog- 
nizance not  merely  of  numerical  changes  in  the  megakaryocytes,  hut  of 
the  character  of  these  cells,  whether  young,  mature  or  defunct,  and  of 
the  occurrence  of  degenerative  ])henomena  and  cell  inclusions.  Third, 
the  tissues  must  be  taken  for  study  at  different  stages  during  the  rise 
and   fall  f)f  the  number  of  ])latelets  to  ascertain  wliether  there  is  any 
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correlated  change  in  functional  megakaryocytes.  Fourth,  the  animals 
should  be  approximately  of  the  same  age  and  the  sections  for  compara- 
tive studies  taken  from  the  same  levels  of  the  bone  marrow.  Finally, 
certain  precautions,  which  will  be  described  in  part  II  under  the  heading 
"Material  and  Methods,"  must  be  observed  in  the  technic  of  counting 
platelets  and  in  the  handling  of  tissues. 

In  the  experiments  that  form  the  basis  of  parts  II  and  III  of  this 
l)aper  two  different  methods  have  been  used  in  attempts  to  increase  the 
blood  platelets  selectively,  namely,  irradiation  with  ultraviolet  light  and 
infection  with  a  specific  bacterium.  The  use  of  certain  operative  pro- 
cedures, including  splenectomy,  will  be  reported  in  a  later  publication. 
None  of  these  meets  all  of  the  requirements  for  an  "ideal  agent,"  but 
each  is  sufficiently  selective  to  justify  its  use  in  experiments  of  this 
kind.  The  nature  of  the  action  and  the  degree  of  selectivity  in  each 
case  will  be  discussed  subsequently. 

II.    EXPERIMENTS     WITH     ULTRAVIOLET     LIGHT 

As  was  stated  in  part  I,  experiments  were  undertaken  which  had 
for  their  purpose  the  induction  of  thrombocytosis  and  the  study  of  the 
correlated  changes  in  the  bone  marrow.  It  was  hoped  that  these  studies 
might  contribute  to  the  solution  of  the  problem  of  the  origin  of  blood 
platelets. 

In  the  first  group  of  experiments  ultraviolet  light  was  used  to  induce 
thrombocytosis.  The  fact  that  ultraviolet  light  has  such  an  influence 
on  the  level  of  platelets  had  been  previously  observed.  Cramer  and 
Drew  ^^  showed  that  thrombopenia  developing  when  rats  were  reared 
in  darkness  on  a  diet  deficient  in  vitamin  A  could  be  overcome  by  ex- 
posure to  ultraviolet  light.  Laurens  and  Sooy  ^^  (1924)  were  able  to 
produce  an  increase  in  blood  platelets  in  the  rat  by  use  of  the  same 
agent.  Sooy  and  Moise  ^°  (1926)  treated  patients  for  purpura 
hemorrhagica  with  the  quartz  lamp,  and  found  that  the  increased  number 
of  platelets  so  obtained  was  accompanied  by  clinical  improvement. 
Sanford  *°    (1927)    found  that,  besides  inducing  other  changes  in  the 


38.  Laurens,  H.,  and  Sooy,  J.  W. :  Proc.  Soc.  Expcr.  P.iol.  &  Med.  22:114, 
1924. 

39.  Sooy,  J.  W.,  and  Moise,  T.  S. :  Treatment  of  Idiopathic  Purpura  Hemor- 
rhagica by  Exposure  to  Mercury  Vapor  Quartz  Lamp;  Preliminary  Report,  J.  A. 
M.  A.  87:94,  1926. 

40.  Sanford,  H.  N. :  Effect  of  Ultraviolet  Liglit  on  the  Blood  of  New-Born 
Infants,  Am.  J.  Dis.  Child.  33:50,  1927. 


486 

blood,  ultraviolet  light  raises  the  platelet  count  in  new-born  infants. 
Preliminarv  experiments  on  the  ettect  of  ultraviolet  light  on  the  blood 
platelets  of  rabbits  have  been  reported  by  myself  *^  (1926),  and  similar 
experiments  in  greater  detail  have  been  reported  by  Hardy*-  (1927) 
and  bv  Vannf alt  ■'^  (1929).  Similar  results  were  obtained  with  dogs 
bv  Miles  and  Laurens**  (1926)  and  Mayerson  and  Laurens  *=  (1928)  ; 
irradiation  bv  means  of  the  carbon  arc  was  used  in  their  experiments. 

MATERIAL     AND     METHODS 

Two  groups  of  rabbits  were  used  for  the  experiments,  seven  normal  animals 
and  seven  subjected  to  irradiation  from  the  mercury  vapor  quartz  lamp.  Daily 
blood  counts  were  made  on  each  animal  throughout  the  course  of  an  experiment, 
and  an  additional  count  was  made  on  the  last  day  just  before  the  animal  was 
killed.  Blood  samples  for  the  counts  were  taken  from  the  marginal  vein  of  the 
ear  in  every  case.  Erythrocyte  and  leukocyte  counts  were  made  in  the  usual 
manner,  the  same  pipets  being  used  for  all  counts.  Enumeration  of  blood  plate- 
lets was  accomplished  by  an  indirect  method  similar  to  that  of  Fonio.^^  The  ratio 
of  platelets  to  erythrocytes  was  determined  by  counts  made  on  dried,  stained 
films  and  the  number  of  platelets  calculated  from  the  previously  determined  ery- 
throcyte count.  The  films  were  made  from  a  freely  flowing  drop  of  blood  obtained 
by  puncturing  a  vein  of  the  ear  through  a  drop  of  isotonic  anticoagulant  fluid. 
The  method  has  been  described  in  detail  (Gunn.*i  Gunn  and  Vaughan^').  This 
method  has  been  criticized  by  some  authors,  but  I  have  found  it  to  yield  more 
uniform  results  than  any  other  method  employed,  and  it  continues  after  long  use 
to  be  satisfactory. 

The  animals  were  killed  by  a  blow  on  the  back  of  the  head.  Bone  marrow 
and  other  tissues  were  removed  with  dispatch  and  immediately  fixed  while  still 
warm  in  Zenker's  fluid  plus  solution  of  formaldehyde  and  ^[uller■s  solution  plus 
solution  of  formaldehyde.  Disks  about  3  mm.  in  thickness  were  cut  with  a  jew- 
eler's saw  from  the  tibia  and  femur  at  different  levels — (1)  just  below  the 
trochanter,  (2)  through  the  middle.  (3)  just  above  the  epicondyles  of  the  femur 
and  (4)  from  the  upper  end  of  the  tibia.  The  lo\ver  part  of  the  tibia  was  then 
cracked  open  and  the  marrow  examined  to  ascertain  the  level  of  the  line  of 
demarcation  between  red  and  fatty  marrow.  Normally,  in  animals  of  the  size 
and  age  used,  this  line  is  located  at  about  the  middle  of  the  tibia ;  the  marrow  of 
the  femur  is  red  throughout.  When  the  marrow  is  actively  hyperplastic,  the  red 
marrow  extends  farther  distally  in  the  tibia,  sometimes  throughout  its  whole 
length. 
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The  tissues  in  Zenker's  fluid  plus  solution  of  formaldehyde  were  allowed  to  fix 
for  from  six  to  seven  hours ;  those  in  Miiller's  solution  plus  solution  of  formalde- 
hyde for  from  twenty  to  twenty-four  hours.  At  this  time  the  marrow  was  removed 
from  the  bony  rings  after  first  being  loosened  from  the  bone  with  a  thin  pointed 
blade.  All  tissues  were  washed  in  running  water  for  twenty-four  hours.  To 
prevent  shrinkage  of  the  tissues  the  following  precautions  were  observed:  Dehy- 
dration in  the  higher  alcohols  was  permitted  only  for  minimum  periods ;  chloro- 
form was  used  for  clearing ;  the  period  of  infiltration  in  pure  paraffin  at  56  C.  was 
two  hours. 

Sections  were  cut  at  5  microns.  Two  principal  stains  were  used,  Giemsa's  on 
the  material  fixed  in  Zenker's  fluid  and  Wright's  tissue  stain,  prepared  as  described 
by  him,  on  the  material  fixed  in  Miiller's  solution.  Giemsa's  stain  does  not  stain  the 
platelets  clearly  in  sections  and  does  not  give  a  brilliant  stain  on  the  granules  of 
the  megakaryocytes,  but  is  more  satisfactory  than  Wright's  for  studying  the 
nuclear  changes,  and  is  the  method  of  choice  for  all  other  myeloid  elements. 
Wright's  stain  gives  unsatisfactory  results  on  the  material  fixed  in  Zenker's  fluid. 

Studies  of  bone  marrow  included  (1)  general  observations  on  hematopoiesis 
and  (2)  numerical  and  diff^erential  counts  on  megakaryocytes.  The  counts  were 
made  with  a  Spencer  binocular  microscope,  10  X  oculars  and  the  4  mm.  objective 
being  used.  With  this  system  of  lenses  each  visual  field  represents  an  area  mea- 
suring 0.35  mm.  in  diameter.  Every  megakaryocyte  showing  a  portion  of  the 
nucleus  was  counted  in  40O  visual  fields,  100  fields  from  each  of  the  four  levels 
mentioned. 

Megakaryocytes  w^ere  divided  into  (1)  mature,  (2)  lymphoid  and  (3)  degen- 
erating forms.  "Mature  cells"  comprised  those  conforming  to  the  classic 
description  and  also  the  young  megakaryocytes  with  granules  appearing  only  in 
the  perinuclear  zone.  "Lymphoid  megakaryocytes"  included  those  of  any  size 
with  basophil  cytoplasm  devoid  of  granules ;  the  smallest  of  these  had  a  pale  blue 
vesicular  nucleus  and  a  narrow  rim  of  deeply  basophil  cj'toplasm ;  the  larger  had 
a  complex  nucleus  similar  to  that  in  the  mature  form.  Degeneration  w^as  evidenced 
by  pyknosis  of  the  nucleus,  by  loss  of  distinctness  and  brilliancj^  in  the  granules 
of  the  cytoplasm,  and  by  a  tendency  of  the  cytoplasm  to  take  the  acid  stain. 
"Xaked  nuclei"  were  classed  with  degenerating  cells,  since  practically  all  of  them 
showed  distinct  evidence  of  degeneration  in  the  forms  of  chromatolysis  and 
pyknosis.  "Naked  nuclei"  in  a  few  instances  constituted  a  large  proportion  of 
the  cells  classed  as  degenerating.  The  sum  of  these  three  types  gave  the  total 
number  of  megakaryocytes.  In  addition,  separate  enumerations  were  made  (1)  of 
megakaryocytes  in  the  cytoplasm  of  which  leukocytes  were  seen  and  (2)  of 
Wright's  figures.  The  included  leukocytes  were  almost  invariably  polymorpho- 
nuclear and  rarely  were  lymphoid;  erythrocytes  were  never  found  included. 
.Although  sometimes  the  leukocytes  were  degenerating,  more  commonly  the  evi- 
dences of  degeneration  appeared  in  the  megakaryocyte.  The  inclusion  of  leuko- 
cytes occurred,  then,  usually  in  degenerating  megakaryocytes,  but  sometimes  in 
apparently  normal  mature  cells  and  very  rarely  in  lymphoid  forms.  Wright's 
figures  included  those  cells  showing  "Perlenketten,"  pscudopods  with  clumping  of 
granules,  or  fragmentation  of  the  entire  cytoplasm. 

The  source  of  the  ultraviolet  light  used  in  these  experiments  was  the  mercury 
vapor  quartz  lamp    (Victor   110  volts,   10  amperes).     After  normal  counts  were 
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established,  the  back  of  the  animal  was  shaved  or  closely  clipped  and  the  animal 
exposed  daily  to  increasing  doses,  beginning  with  an  exposure  of  about  five  minutes 
at  a  distance  of  16  inches  (40.7  cm.)  and  increasing  to  as  much  as  from  twenty  to 
thirty  minutes  at  the  same  distance  over  a  period  of  from  five  to  fourteen  days. 
Seventeen  animals  were  treated  in  this  way,  all  but  two  or  three  of  which 
responded  W'ith  a  considerable  increase  in  platelets.  For  the  present  study  seven 
animals  were  selected  which  showed  an  increase  of  from  Zl H  to  179.5  per  cent 
above  the  average  normal,  with  an  average  increase  of  96.2  per  cent.  Other 
animals  showed  increases  as  great  or  greater  than  these,  but  were  allowed  to  sur- 
vive, so  that  the  duration  of  such  increases  could  be  ascertained.  Others  had  been 
subjected  to  experimental  conditions  other  than  that  of  irradiation  by  ultraviolet 
light  and  so  were  not  suitable  for  this  study.  Of  the  seven  selected,  two  were 
killed  while  the  platelets  were  at  a  high  level  and  still  increasing,  two  on  the 
second  day  after  the  maximum  count  and  while  the  platelets  were  declining,  one 
on  the  third  and  two  on  the  fourth  day. 

As  controls,  seven  normal  animals  were  used  and  were  subjected  to  no  mani- 
pulation other  than  that  incident  to  daily  complete  blood  counts.  In  each  case  an 
additional  blood  count  was  made  on  the  fourth  day  just  before  the  animal  was 
killed. 

All  the  animals  were  kept  in  cages  in  a  moderately  well  lighted  room,  but  out 
of  direct  sunlight,  both  before  and  during  the  experiments,  and  were  fed  on  a  diet 
of  oats,  carrots  and  alfalfa  hay. 

RESULTS 

The  results  have  been  tabulated  in  tables  1,  2  and  3. 

Normal  Animals. — The  results  of  the  enumeration  of  blood  elements 
and  of  the  differential  count  of  megakaryocytes  in  the  normal  animal 
were  surprisingly  constant  (table  1).  Only  the  final  count  of  the 
erythrocytes  is  recorded  in  the  table ;  the  average  erythrocyte  count  was 
6,346,000.  The  average  leukocyte  count  was  9,692,  with  variations 
l)etween  6.300  and  12,200.  Platelet  counts  varied  between  393,000  and 
763,000  (the  lowest  and  the  highest  single  counts),  with  an  average 
normal  count  of  626,000.  The  average  normal  platelet  count,  including 
those  on  the  experimental  animals  before  treatment  was  750,000.  The 
count  on  rabbit  54  was  not  included  in  this  average  because  this  animal 
showed  a  spontaneous  high  normal  level  of  unexplained  origin. 

The  total  megakaryoc\te  count  averaged  239.7  per  hundred  visual 
fields,  distributed  among  the  three  types  as  follows:  mature,  169.3: 
lymphoid,  47.  and  degenerating,  23.5.  Of  these.  4.4  (per  hundred 
visual  fields)  showed  "phagocytosis"  and  4.1  showed  Wright's  figures. 
The  total  megakaryocyte  count  varied  between  204.3  and  312.5:  the 
mature  between  137  and  223;  the  lymphoid,  between  31.5  and  65.5.  and 
ihe  degenerating  between,  17  and  26.5.     The  highest  numl^er  of  phago- 
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cvtic  forms  was  8.5 ;  the  lowest,  2.5.     The  highest  number  of  Wright's 
figures  was  6.5  ;  the  lowest,  2.5. 

Anivials  Treated  zvith  Ultraviolet  Light. — Ultraviolet  light  produced 
increases  in  the  count  of  circulating  blood  platelets  varying  from  37.7 
per  cent  to  179.5  per  cent,  or  an  average  increase  of  96.2  per  cent.  The 
highest  level  attained  under  the  influence  of  ultraviolet  light  was 
2.636,000;  the  average  of  the  highest  levels  was  1,789,000,  and  the 
average  level  just  before  autopsy  was  1,370.000.  The  animal  showing 
the  smallest  rise  in  platelets  was  no.  54,  which  had  had  a  spontaneous 
rise  before  treatment  and,  therefore,  the  highest  average  normal  level. 

Megakaryocytes  showed  an  average  total  of  284.7  per  hundred  visual 
hclds,  which  was  an  increase  of  19  per  cent  above  the  normal  average 
total,  although  the  total  in  four  of  the  seven  animals  fell  within  normal 
limits.  The  total  was  distributed  as  follows :  mature,  220.8 :  lymphoid, 
31.2  ;  degenerating,  32.8,  or  an  increase  in  mature  and  degenerating  forms 
and  a  decrease  in  lymphoid  forms.  The  most  marked  variation  from 
the  normal  picture,  however,  was  found  in  the  occurrence  of  17.7 
phagocytic  forms,  a  considerable  increase,  and  of  9.5  \\'right's  figures, 
which  was  more  than  double  the  normal  number.  Animal  46  was 
omitted  from  the  calculation  of  all  averages  in  this  section  because  its 
bone  marrow  was  distinctly  ditterent  from  that  of  the  other  animals 
treated  with  ultraviolet  light  and  strikingl}-  similar  to  that  of  infected 
animals,  which  will  be  described  in  part  3.  Its  leukocyte  count  of  22,100 
at  autopsy  supported  the  suspicion  that  the  animal  was  infected. 

Distinct  evidence  of  general  hyperplasia  of  the  bone  marrow  was 
present  in  four  of  the  seven  rabbits  of  this  group.  The  other  three 
appeared  normal,  both  grossly  and  microscopically.  In  only  one  (20) 
was  there  gross  evidence  of  hyperplasia,  and  in  this  one  the  red  marrow 
extended  nearly  to  the  lower  end  of  the  tibia.  In  the  others,  the  line  of 
demarcation  between  red  and  fatty  marrow  was  at  about  the  middle  or 
slightly  below  the  middle  of  the  tibia.  j\Iicroscopically,  a  moderate 
degree  of  hyperplasia  involving  both  erythropoietic  and  granulopoietic 
was  found  in  three  animals  (17,  20  and  46)  and  a  somewhat  milder 
degree  in  a  fourth  (13).  It  will  be  observed  from  table  2  that  these 
four  animals  showed  the  greatest  platelet  response. 

SUMMARY     AXn     COMMENT 

The  experiments  showed  that  under  the  influence  of  ultraviolet  light 
an  elevation  of  the  level  of  the  l)l()nd  platelets  occurred  that  was  strikingly 
correlated    with   changes   in   the   number   and    tlie    form   of   the   mega- 
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karyocytes  in  the  hone  marrow.  Certain  definite  tendencies  were  ap- 
parent in  the  megakaryocytes.  First,  they  showed,  if  average  figures 
are  considered,  an  increase  in  total  number,  although  individual  cases 
fell  within  the  limits  of  normal  variation,  which  are  wide.  Second. 
Wright's  figures  were  distinctly  increased.  Although  two  animals  failed 
to  show  increases  in  Wright's  figures  above  the  highest  normal,  the 
number  in  both  was  greater  than  the  average  normal;  rabbit  13  merely 
reached  the  high  normal ;  rabbit  49  had  had  only  a  59  per  cent  increase 
in  platelets  and  was  not  killed  until  four  days  after  the  peak ;  at  this  time 
the  platelet  level  was  nearly  normal  (942,000).  Third,  there  was  a 
noticeable  diminution  in  lymphoid  forms  and  a  tendency  to  maturation ; 
this  was  manifested  by  a  decrease  in  lymphoid  forms  of  33.6  per  cent, 
by  an  increase  in  mature  forms  of  30.4  per  cent,  and  by  an  increase  in 

Table  3. — Ani)iials  Treated  zvith    Ultraviolet  Light 

Platelets  Percentage  of  Increase  or  Decrease  in 

, -^ s  Total  and  Differential  Counts  of 

Days  from  Nor-     Increase  Megakaryocytes 

Platelet  mal  at 


Peak  to          Rab-  Aver-  Autopsy,  Lym-  Degen-  Phago-  Wright's 

Autopsy           bits        age  per  Cent  Total  phoid  Mature  crating  cytic  Figures 

At  peak 2           S54           78.4  —12.8  — .i6.0  —2.0  +13.2  +457.0  +121.1 

2d  day  after 2  1,086           36..5  +37..5  —30.0  +.50.4  +79.8  +195.5  +165.9 

3d  dav  after 1            760           34.5  +8.2  —81.9  —32.7  +486.4  +3,020.5  +107.3 

4th  day  after....       2           SS5           41.1  +29.9  —15.1  +42.9  +25.1  +2.52.3  +111.0 


degenerating  forms  of  39.5  per  cent.     These  are  the  average  figures 
for  the  entire  group. 

If  the  data  obtained  from  the  seven  experimental  animals  are 
analyzed  more  closely,  arranging  the  animals  according  to  the  number 
of  days  that  elapsed  between  the  time  of  the  maximum  platelet  count  and 
the  time  of  autopsy,  certain  exceptions  to  these  general  trends  apj^ear 
(table  3).  First,  the  average  total  number  of  megakaryocytes  in  the 
two  animals  killed  at  the  peak  is  actually  less  (12.8  per  cent)  than  the 
normal  average  total  and  the  increase  in  the  total  number  in  the  animal 
killed  on  the  third  day  is  but  8.2  per  cent.  These  figures,  however,  all 
fall  within  the  limits  of  normal  variation,  which,  as  previously  stated, 
are  wide.  Second,  the  same  three  animals  failed  to  show  an  increase 
in  the  number  of  mature  megakaryocytes.  In  other  words,  an  exact 
correlation  between  the  number  of  megakar\oc\tes  and  the  level  of  the 
platelets  at  the  time  of  autopsy  cannot  be  demonstrated,  just  as  Petri 
maintained  and  contrary  to  the  claims  of  most  of  the  protagonists  of 
Wright's  theorv.     This  fact  serves  merely  to  emphasize  the  need   for 
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most  careful  analysis  of  the  megakaryocytes.  When  such  an  analysis 
is  made,  it  is  seen  that  none  of  the  animals  failed  to  illustrate  the  ten- 
dency to  a  shift  from  lymphoid  to  mature  and  degenerating  forms — -in 
other  words,  an  increased  rate  of  maturation.  The  evidence  from  this 
study  of  thrombocytosis  induced  by  ultraviolet  light  and  from  a  study 
of  the  correlated  changes  in  the  bone  marrow  tends,  I  believe,  to 
substantiate  Wright's  theory. 

A  possible  explanation  for  the  striking  increase  in  the  phagoc3'tic 
forms  became  apparent  only  when  the  results  obtained  by  the  use  of 
ultraviolet  light  were  compared  with  those  oljtained  by  the  use  of  other 
agents.  At  the  same  time,  a  theory  of  the  mode  of  action  of  ultraviolet 
light  on  megakaryocytes  and  platelets  was  suggested.  These  theories 
will  be  discussed  in  part  3. 

III.    EXPERIMENTS    WITH    A    SPECIFIC    BACTERIAL    INFECTION 

The  experimental  induction  of  thrombocytosis  and  the  study  of 
correlated  changes  in  the  bone  marrow  were  continued  in  a  second  group 
of  animals  infected  with  a  specific  organism,  hereafter  referred  to  as 
Bacillus  throiiibocyfogcncs.  The  early  results  of  these  studies  have  been 
reported  in  a  preliminary  paper. "'^ 

The  influence  of  bacterial  infections  on  the  platelets  and  the  signifi- 
cance of  alterations  in  the  number  of  platelets  in  infections  is  rather 
obscure,  in  spite  of  the  fact  that  a  large  number  of  observations  have 
been  made.  These  observations  have  been  almost  entirely  confined  to 
clinical  cases.  One  of  the  most  intensive  studies  was  made  by 
Reimann,^"  in  pneumococcal  infections.  He  found  that  in  lobar 
pneumonia,  thrombopenia  occurred  during  the  febrile  period  of  the 
disease  and  lasted  until  the  temperature  began  to  fall  by  crisis  or  by 
lysis,  after  which  the  platelets  began  to  increase  in  number,  reaching  a 
level  considerably  above  normal  and  finally  subsiding  gradually  to  a 
normal  level  in  about  two  weeks.  This  has  been  found  to  be  true,  in 
general,  of  a  numl)er  of  other  acute  infections.  Most  observers  have 
found  the  platelets  decreasing  in  number  at  the  onset  of  the  fever,  in- 
creasing gradually  during  the  disease,  rising  above  the  normal  level 
after  the  temperature  has  subsided,  remaining  high  for  one  or  two  weeks 
and  subsiding  gradually  to  normal.  As  exceptions  to  this  general  rule, 
scarlet  fever  has  been  found  to  show  no  throml)openia  during  the  febrile 


AS.  Gunn.  F.  D.:     Proc.  Soc.  l^xpcr.   P.iol.  &   Med.  24:857.   1927. 
49.   Rcimann.  H.  A.:     J.  Expcr.  Med.  ^0:55.^.  1924. 
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stage,  but  rather  an  increase  in  platelets  (StahP").  Bannerman  ^^ 
observed  an  increase  in  platelets  in  the  common  cold.  Platelet  counts 
in  tuberculosis  indicate  an  inverse  ratio  between  thrombocytosis  and  the 
patient's  resistance  to  the  disease.  Bannerman  °-  found  that  patients 
with  a  count  above  510,000  usually  showed  evidence  of  a  rapidly  down- 
grade course,  while  counts  below  400,000  indicated  a  good  prognosis. 

The  response  of  blood  platelets  in  rabbits  to  infection  with  B.  throm- 
bocytogcnes  seems  to  be  exceptional,  as  the  thrombocytosis  appears  at  the 
beginning  of  the  infection  without  a  preliminary  thrombopenia. 

MATERIAL     AND    METHODS 

The  rabbit  from  which  B.  fhroinbocytogcncs  was  originally  recovered 
had  been  subjected  to  splenectomy  and  had  shown  a  resultant  rise  in 
platelets,  which  in  a  few  days  returned  to  the  normal  level.  The  animal 
was  then  given  a  course  of  treatments  with  ultraviolet  light.  The 
number  of  platelets  again  increased  and  was  again  decreasing  after  the 
treatment  had  been  discontinued  when,  without  apparent  cause,  a 
secondary  rise  occurred,  which  continued  for  thirteen  days,  reaching 
a  maximum  of  3,408,000  per  cul)ic  millimeter.  The  animal  was  killed 
one  day  after  the  maximum  count  was  obtained,  when  the  platelet  count 
had  dropped  to  2.654,000  (  chart  1 ) .  The  only  striking  pathologic  change 
fovmd  was  a  rather  extensive  cheesy  mass  infiltrating  the  lateral 
abdominal  wall  near  the  site  of  operation,  and  from  this  the  bacillus  was 
obtained  in  pure  culture.  The  only  other  abnormality  found  was  a 
hyperplastic  bone  marrow.  Reinjection  of  the  subcultures  of  the  bacillus 
was  efifective,  shortly  after  its  original  isolation,  in  producing  a  striking 
increase  of  platelets  in  the  other  four  rabbits  included  in  this  group. 
Chart  2  illustrates  the  platelet  response  in  one  of  these  animals.  A 
number  of  other  rabbits  similarly  treated  were  allowed  to  recover.  None 
of  the  animals  exhibited  as  great  a  rise  in  platelets  as  that  observed  in 
the  first,  possibly  because  in  the  latter  it  was  a  summation  of  effects 
of  the  several  agents  used.  The  infection  was  attended  by  leukoc3-tosis 
and  in  the  large  doses  used  was  fatal  in  three  animals.  After  nine 
months  in  subcultures  the  bacillus  had  lost  much  of  its  virulence  for 
rabbits  and  its  ability  to  aft'ect  the  number  of  platelets  was  somewhat 
diminished. 


50.  Stall],  R. :     Ztschr.  f.  klin.  Med.  96:182.  1923. 

:\.  Bannerman,  R.  G. :     Brit.  J.  Exper.  Path.  5:16,   1924. 

S2.  Bannerman.  R.  G. :     Lancet  2:593,  1924. 
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Chart  1. — The  curve  of  the  red  blood  cell  count  (dotted  line)  and  of  the  platelet 
count  (solid  line)  of  rabbit  21,  an  albino  male,  infected  with  Bacillus  throm- 
bocvtogenes. 


Red  ,' 

Blood       •' 


6  mil. 

*• 

1 
1 

1 

\                  A.              ,•     3,hD0,000 

Plate- 
lets 

2  mil. 

»/                        »    1,600,000 
/                                     Autopsy 

Plate- 
lets 

/ 

1  mil. 

^ 

'      bOO.OOO 

Inj 

eetlon 

D^y      1   I  3  *  5  b  7   8  9  JOil  n  15  Jf  15 16  J7  Jfi  n  20 

Ciiart  2.— The  curve  of  the  red  blood  cell  count  (dotted  line)  and  of  the 
platelet  count  (solid  line)  of  rabbit  27,  a  black  male,  inoculated  with  Bacillus 
thrombocytogenes. 
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The  cultural  and  biologic  characteristics  of  B.  thronibocytogenes 
will  be  described  in  detail  in  a  separate  report.  It  grows  on  artificial 
mediums  as  long,  slender  rods,  forming  long  chains  in  bouillon  and 
sometimes  forming  oval,  subterminal  spores.  Reduced  oxygen  tension 
favors  its  growth.  In  old  cultures  the  bacilli  are  positive  to  Gram's 
stain,  but  usually  they  are  gram-negative. 

In  these  experiments,  forty-eight  hour  cultures  on  blood  agar  slants  were 
suspended  in  sterile  saline  solution  and  injected  subcutaneously  and  intramus- 
cularly into  each  animal,  except  one.  In  this  case  an  intravenous  injection  was 
made,  but  since  it  was  found  to  be  less  effective  than  the  subcutaneous  inoculation 
it  was  discontinued.  Each  animal  received  the  growth  from  one  blood  agar  slant 
suspended  in  1  cc.  of  saline  solution. 

Erj'throcyte  and  platelet  counts  were  made  daily  with  frequent  total  and  occa- 
sional differential  leukocyte  counts  for  each  animal.  The  handling  of  tissues  and 
the  technic  of  enumerating  megakaryocytes  in  sections  of  bone  marrow  were 
described  in  part  2. 

RESULTS 

This  infection  produced  the  highest  levels  of  platelets  obtained  in  any 
of  the  experiments.  The  highest  number  of  platelets  attained  was 
3,408,000,  or  an  increase  of  274.1  per  cent ;  the  lowest,  in  rabbit  no.  26, 
was  1,680,000,  or  an  increase  of  51.1  per  cent;  the  average  increase  for 
the  group  was  160.3  per  cent.  Megakaryocytes  showed  an  average  total 
of  333.4  per  hundred  visual  fields,  or  an  increase  of  39  per  cent  above 
the  normal  average  total,  although  in  two  of  "five  animals  the  totals  fell 
within  normal  limits.  The  distribution  among  the  three  types  was 
extremely  variable  as  reference  to  table  4  will  show,  but  with  a  tendency 
to  reduction  in  the  number  of  lymphoid  forms  and  a  striking  increase 
in  the  numljer  of  degenerating  forms.  There  was  also  a  marked  in- 
crease in  "phagocytic"  forms,  namely,  to  39.6  (from  an  average  normal 
of  4.4)  and  in  Wright's  figures  to  14.8  (from  4.1).  Reference  to  the 
table  will  show  that  rabbit  26  varied  markedly  from  the  others  in  this 
group.  The  animal  showed  at  autopsy  a  pneumococcal  pleuritis  and 
pericarditis  complicating  the  usual  pathologic  picture  found  in  this  in- 
fection. The  significance  of  this  mixed  infection  as  a  possible  cause  of 
the  unusual  picture  of  the  bone  marrow  will  be  discussed. 

The  general  picture  of  the  bone  marrow  in  all  five  of  these  animals 
was  that  of  a  high  grade  of  myeloid  activity.  Grossly  in  all  cases  the 
red  marrow  extended  downward  in  the  tibia  entirely  or  nearly  to  its 
lower  end,  and  in  two  cases  the  marrow  was  softer  and  more  friable 
than  normal  (26  and  27).  Microscopic  sections  showed  a  great  reduc- 
tion in  the  size  and  number  of  the  fat  vacuoles.  Myelopoiesis  was 
active,  pseudo-eosino])hil  myelocytes  and  metamyelocytes  predominating. 
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SUMMARY     AND     COMMENT 

The  experiments  in  which  B.  tlirombocytogenes  was  used  as  the 
agent  to  induce  thromhocytosis  showed  the  same  results  as  were  obtained 
from  the  use  of  ultraviolet  light,  but  more  striking.  First,  the  total 
number  of  megakaryocytes  reached  higher  levels  than  any  previously 
obtained.  Although  in  this  group,  as  in  the  ultraviolet  group,  the  total 
number  of  megakaryocytes  in  two  animals  lay  within  normal  limits,  the 
average  increase  was  39.1  per  cent,  as  compared  with  18.8  per  cent  in 
the  ultraviolet  group.  Second,  the  number  of  Wright's  figures  was 
invariably  higher  than  normal  and  showed  an  average  increase  of  261 
per  cent,  as  compared  with  one  of  132  per  cent  in  the  ultraviolet  group. 
Third,  there  was  a  most  striking  and  peculiar  change  in  the  form  of 
the  megakaryocytes.  The  number  of  lymphoid  forms  showed  a  de- 
crease of  27.5  per  cent,  as  compared  with  a  decrease  of  33.6  per  cent  in 
the  ultraviolet  group;  the  number  of  mature  forms  showed  a  decrease 
of  5.6  per  cent,  as  compared  with  an  increase  of  30.4  per  cent,  while 
the  number  of  degenerating  forms  received  a  tremendous  augmentation 
of  494  per  cent  and  that  of  phagocytic  forms,  of  1,141  per  cent,  as  com- 
pared with  39.6  per  cent  and  302  per  cent,  respectively.  The  shift  in 
forms  ^\'as  not,  therefore,  to  mature  forms,  but  beyond  them,  in  the 
megakaryocyte  cycle,  to  degenerating  forms ;  there  was,  also,  a  con- 
spicuous increase  in  the  phenomenon  of  phagocytosis. 

Two  other  significant  changes  in  the  form  of  megakaryocytes  were 
observed.  The  first  of  these  was  an  increase  in  the  number  of  "naked 
nuclei."  In  the  ultraviolet  group  of  animals  separate  counts  of  naked 
nuclei  were  not  made ;  these  were  included  with  degenerating  mega- 
karyocytes, because  they  practically  always  showed  pyknosis  or  chro- 
matolysis.  It  became  apparent,  however,  that  in  the  marrows  in  which 
degenerative  forms  were  most  abundant,  '"naked  nuclei"'  were  so 
numerous  as  to  deserve  special  enumeration.  Accordingly,  they  were 
counted  difterentially  in  two  animals  ;  rabbit  21  had  67  and  rabbit  26 
had  99  per  hundred  visual  fields.  Careful  scrutiny  revealed  that  many 
of  the  apparently  "naked  nuclei"  still  showed  evidence  of  active  forma- 
tion of  platelets  in  the  form  of  a  very  narrow  rim  of  cytoplasm  from 
which  small  processes  or  occasionally  long,  finger-like,  branching  pseu- 
dopods  with  grouped  granules  ("Perlenketten")  extended  out  and  were 
almost  hidden  among  the  adjacent  cells.  The  other  phenomenon  was  the 
occurrence  of  numerous  fragments  of  megakaryocytic  cytoplasm,  rang- 
ing in  size  down  to  that  of  a  i:)]atclet.     This  was  much  nmre  noticeable 
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in  animals  of  the  infected  group  than  in  those  of  the  ultraviolet  light 
group,  especially  in  rabbits  21  and  26,  in  which  degenerating  forms  of 
megakaryocytes  also  were  most  numerous. 

Other  authors  have  suggested  that  "naked  nuclei"  or  "nearly  naked 
nuclei"  and  fragmenting  cytoplasm  are  just  as  clear  evidence  of  platelet- 
forming  activity  on  the  part  of  the  megakaryocytes  as  are  \\'right's 
figures.  When  marked  degeneration  of  megakaryocytes  occurs  in  con- 
junction with  these  two  features,  the  three  together  may  be  regarded, 
I  believe,  as  evidence  of  recent  overactivity  and  present  exhaustion  of 
the  megakaryocytes. 

The  subject  of  "phagocytosis,"  so  much  discussed,  deserves  special 
mention.  Three  theories  to  explain  the  inclusion  of  other  cells  in  the 
cytoplasm  of  the  megakaryocytes  have  been  entimerated,  namely,  that 
of  accidental  inclusion,  that  of  true  phagocytosis  and  that  of  invasion. 
The  possibility  of  accidental  inclusion  of  a  few  cells  of  any  type  cannot 
be  excluded.  In  the  marrows  of  my  experimental  animals  of  both 
groups  megakaryocytes  with  included  cells  in\ariably  showed  degenera- 
tive changes  of  the  nucleus  or  of  the  cytoplasm  or  of  both,  while  the 
leukocytes  were  apparently  normal.  This  strongly  suggests  that  so- 
called  "phagocytosis"  is  really  the  invasion  of  damaged  megakaryocytes 
by  leukocytes  (granulocytes),  especially  since  the  phenomenon  occurred 
most  abundantly  in  animals  of  the  group  infected  with  B.  thrombocy- 
togenes,  in  which  degenerating  forms  were  most  numerous  and  in  which 
damage  to  the  marrow  was  evident. 

The  probable  mode  of  action  of  both  experimental  agents  in  causing 
thrombocytosis  may  now  be  suggested.  The  changes  in  form  of  the 
megakaryocytes  observed  in  both  groups  of  animals  were  similar  in 
character ;  the  difference  was  merely  one  of  degree.  Both  agents  ap- 
parently accelerated  maturation  of  the  megakaryocyte,  increasing  its 
platelet-forming  activity  and  ultimately  damaging  the  megakaryocyte. 
These  facts  suggest  that  both  agents  acted  as  irritative,  probably  toxic, 
stimuli  to  the  megakaryocytes.  It  seems  probable,  also,  that  the  intro- 
fluction  of  a  still  more  toxic  agent,  as  occurred  in  rabbit  26  when  it  con- 
tracted an  accidental  infection  with  pneumococcus.  can  hasten  degenera- 
tion to  the  point  of  actual  inhibition  of  platelet-forming  activit\-.  This 
animal  showed,  it  will  be  recalled,  an  increase  of  only  51.1  per  cent  in 
platelets,  and  in  the  marrow  practically  no  lymphoid  or  mature  mega- 
karyocytes, but  the  greatest  number  of  degenerating  and  "phagocytic" 
forms  of  any  of  the  experimental  animals  and  a  relatively  slight  increase 


499 

in  \\"i'ig"ht"s  figures.  It  will  be  recalled  at  this  point  that  Duke^'''  was 
able  to  produce  stimulation  of  marrow  and  increase  in  platelets  with 
small  doses  of  toxic  agents,  and  damage  to  megakaryocytes  and  decrease 
in  platelets  with  large  doses.  It  may  seem  remote  to  assume  a  similarity 
between  the  action  on  megakaryoc}-tes  of  ultraviolet  light  and  that  of 
a  toxin,  whether  introduced  from  without  (diphtheria  toxin,  benzol) 
or  produced  within  by  B.  thromhocytogenes.  The  only  explanation  at 
present  possible  is  to  postulate  a  toxic  substance  arising  from  damage 
to  tissues  as  has  been  suggested  by  Dawbarn,  Earlam  and  Evans  "  and 
other  workers. 

The  more  marked  changes  in  the  megakaryocytes  and  the  coincident 
greater  rise  in  platelets  shown  throughout  by  the  infected  group  indicate 
that  this  agent  is  more  effective  than  ultraviolet  light.  It  was  also 
observed  in  the  larger  series  of  animals  treated  with  ultraviolet  light, 
that  the  eft'ect  of  this  agent  in  raising  the  level  of  the  platelets  could 
not  be  prolonged  beyond  six  or  seven  days.  It  is  possible  that  the 
thickening  of  the  skin  following  the  inflammatory  reaction  to  ultra- 
violet light  may  prevent  penetration  of  the  rays  and  so  limit  the  eft'ect 
of  irradiation.  Infection,  on  the  other  hand,  is  progressive ;  it  con- 
tinues to  stimulate  the  formation  of  platelets  either  until  the  animal 
recovers  from  the  infection  (as  shown  by  animals  not  included  in  the 
present  series)  or  until  the  megakaryocytes  are  exhausted. 

The  hyperplasia  of  bone  marrow  occurring  in  these  rabbits  deserves 
discussion.  The  degree  of  general  hyperplasia  was  correlated  to  a 
certain  extent  with  the  intensity  and  duration  of  action  of  the  experi- 
mental agent,  being  less  marked  in  the  group  treated  with  ultraviolet 
light  and  of  high  grade  in  the  infected  group.  This  fact  alone  shows 
that  the  agents  used  are  not  sufficiently  selective  to  fulfil  the  require- 
ments of  the  "ideal  agent."  The  absence  or  moderate  grade  of  hyper- 
plasia in  the  animals  treated  with  ultraviolet  light,  however,  indicates 
that  this  agent,  at  least,  is  selective  to  a  fairly  high  degree.  Possibly 
megakaryocytes  are  sensitive  to  stimuli  which  in  greater  concentration 
affect  the  other  elements  also.  The  second  agent,  being  much  more  in- 
tense in  its  effects,  not  only  caused  greater  changes  in  circulating 
platelets  and  in  megakaryocytes,  but  also  stimulated  the  other  elements 
of  the  bone  marrow  to  marked  hyperplasia. 


S?>.  Dawbarn.  R.  Y. :  Earlam,  F.,  and  Evans.  W.  H. :     T.  Path.  &  Bact.  31:?33. 
1928. 
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COXCLUSIOXS 


Increase  in  the  number  of  circulating  blood  platelets  produced  by 
the  use  of  ultraviolet  light  or  by  a  specific  bacterial  infection  is  ac- 
companied by  increase  in  the  number  of  megakaryocytes  and  by  in- 
creased evidence  of  the  formation  of  platelets  on  the  part  of  the 
megakaryocytes,  namely,  Wright's  figures,  fragmentation  of  the  cyto- 
plasm and  the  appearance  of  "naked  nuclei." 

The  mode  of  action  of  the  agents  used  is  by  direct  stimulation  of 
the  bone  marrow,  as  evidenced  by  the  tendency  of  the  megakaryocytes 
to  accelerated  maturation  and  by  the  general  hyperplasia  of  bone  marrow. 
The  agents  seem  to  be  at  first  stimulating  and  subsequently  toxic  to  the 
bone  marrow.  The  megakaryocytes  respond  earlier  and  are  aft'ected 
more  profoundly  than  the  other  elements  of  the  marrow. 

The  inclusion  of  other  cells  of  the  bone  marrow  within  the  cytoplasm 
of  megakaryocytes  has  been  observed,  ^^'henever  this  feature  is  at  all 
conspicuous,  inclusion  seems  to  be  limited  to  the  granulocytes,  and  the 
nuclei  of  the  megakaryocytes  show  evidence  of  degeneration.  For  this 
reason,  the  phenomenon  is  regarded  as  an  invasion  of  damaged  mega- 
karyocytes by  active  granulocytes  rather  than  as  phagocytosis  of  other 
blood  cells  by  megakaryocytes. 

March  9.   1931 


THE     EOSINOPHIL     RESPONSE     IX     PERSONS     CAV- 

ING     POSITR^E     SKIN     REACTIONS     TO 

INJECTIONS     OF     DICK     TOXIN  * 

.STUART     L.     VAUGHAX 

In  a  general  study  of  the  reactions  of  bone  marrow  a  method  for  gaining  new 
information  on  the  pathogenesis  of  scarlet  fever  has  presented  itself.  In  tliis 
disease  an  early  and  persistent  eosinophilia  of  the  blood  has  long  been  recognized 
as  constant.  This  is  also  one  of  the  prominent  characteristics  of  allergy,  and 
has  led  a  number  of  investigators  to  conclude  that  allergy  has  an  important  role 
in  the  manifestations  of  scarlet  fever.  Recent  developments  have  stimulated  interest 
in  the  subject. 

The  experiment  consisted  of  making  differential  blood  counts  before  and  at 
intervals  following  the  injection  of  immunizing  doses  of  Dick  toxin  into  a  group 
of  eleven  student  nurses  with  positive  skin  reactions,  and  analyzing  the  response 
of  the  eosinophil  leukf)cytes.  The  reactions  of  the  skin  varied  from  weakly  to 
strongly  positive.  The  average  initial  content  of  eosinophil  leukocytes  was  0.9  per 
cent.  In  every  case  a  decided  rise  was  observed  during  the  course  of  the  injections. 
The  smallest  increase  was  150  per  cent  and  the  greatest  was  950  per  cent  above 
the  normal  average.    The  average  increase  was  260  per  cent.    The  time  of  appear- 

*From  the  l.aboralory  of  the  \\'cslcy   MiuKuial    Hospital.  Chicago. 
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ance  of  the  eosinophilia  varied.  In  54  per  cent,  a  marked  increase  was  present 
within  four  hours.  In  two  nurses,  it  was  not  noted  until  after  the  third  injection. 
In  the  two  others  with  very  strong  reactions  to  the  Dick  test,  the  eosinophiha 
was  coincident  with  the  appearance  of  a  rash. 

These  resuhs  raise  a  number  of  interesting  considerations.  An  increase  in 
the  circulating  eosinophil  leukocytes  immediately  following  the  injection  of  this 
streptococcus  culture-filtrate  is  contrary  to  results  with  filtrates  of  other  bacterial 
cultures.  If  eosinophilia  of  the  blood  is  an  allergic  response,  these  results  support 
the  contention  that  a  high  percentage  of  persons  with  positive  Dick  reactions  are 
sensitized  to  some  constituent  of  the  injected  material.  That  the  injections  them- 
selves may  produce  an  allergic  state  or  augment  one  already  existing  is  supported 
by  the  delayed  increase  in  eosinophil  leukocytes  in  two  cases  and  a  late  appearance 
of  maximum  increase  in  others.  Evidence  is  present  that  the  positive  Dick  reaction 
may  not  be  allergic.  In  the  two  nurses  giving  the  strongest  skin  reactions,  the 
eosinophilia  was  not  immediate,  although  susceptibility  to  the  filtrate  was  shown 
by  the  prompt  appearance  of  an  erythema.  In  two  other  nurses  the  reaction  of 
the  blood  appeared  only  after  three  injections.  The  rash,  which  has  been  men- 
tioned as  the  cause  of  the  eosinophilia,  was  present  in  but  two  cases.  It  ma^-  have 
no  causal  relationship.  Possibly  both  reactions  were  the  result  of  the  same  stimulus. 
If  so,  eosinophilia   is  more  easily  elicited  than  a   reaction  of  the   skin. 

March  9,  1931 


LkJ'.MIC     DERMATITIS* 
.SOL     ROY     ROSENTHAL,     M.D. 

It  was  thought  for  a  long  time  that  diseases  of  the  skin  predisposed 
to  nephritis.  This  was  explained  by  a  suppression  of  the  function  of 
the  skin  that  resulted  in  nitrogenous  retention  and  albtiminuria.  Partial 
varnishing  of  the  skin  of  man,  however,  failed  to  produce  albuniinuria 
(d'Edenhurzen  and  Lomikowsky  ^  and  Senator-). 

Thibierge  ''-'  [  1885 J,  on  the  strength  of  these  and  other  experimental 
studies,  in  addition  to  his  own  clinical  material,  reasoned  that  the  same 
noxa  that  caused  nephritis  might  also  cause  the  manifestations  of  the 
skin.  Jadassohn  *  observed  that,  although  albuminuria  accompanied 
certain  lesions  of  the  skin,  it  did  not  necessarily  denote  nephritis,  for 
in  many  instances  the  albtunintiria  disappeared  with  the  dermatitis. 


*  From  the  Department  of  Pathology,  Cook  County  Hospital. 

1.  d'Edenhurzen  and  Lomikowsky,  quoted  b}-  Thibierge.  G. :    Ann.  de  dermat. 
et  syph.  6:511,  1885. 

2.  Senator,  H. :    Wie  wirkt  Firnissen  auf  die  Haut  des  Mcnschen?    Virchows 
Arch.  f.  path.  Anat.  70:182,  1877. 

3.  Thibierge.  G. :    Dermatoses  et  .-Mbuminurie,  Ann.  de  dermat.  et  syph.  6:511, 
1885. 

4.  Jadassohn,  J.:     Hautkrankheiten   bei    StofTwechsel-.-\nomalicn.   Internation- 
aler  Dermatologen-Kongress,  Berlin,  1504. 
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The  explanation  then  oft'ered,  and  the  one  now  accepted,  for  the 
lesions  of  the  skin  occurring  with  true  nephritis  was  that  the  nephritis 
was  primary  and  the  dermatitis  secondary,  the  latter  resulting  from  a 
noxa  produced  by  the  nephritis  (]\Ierk,''  Block.*'  Chiari,'  W'althard,* 
Gruber  ^  and  Rossle  ^^'). 

In  nephritis  the  following  lesions  of  the  skin  have  been  described  : 

I.  Nephritis  without  uremia 

(a)  Prurigo,   (7')   urticaria,   (c)   eczema   (Thursfieldii   and   Chiari"). 
II.  Nephritis  with  uremia. 

(a)   Prurigo     with     universal     erythema     ( Thibierge,^     Wahhard  ^     and 
Rossle^")- 

(b)  Maculopapular    or    vesicular   eruption    (Huet,i-    Bruzelius.i^    Chiari, ^ 

Gans,!''  Gruber  9  and  Rossle  1°). 

(c)  Purpura    or    other    hemorrhagic    changes    in    the    skin    (Thursfield,^! 

FoXt^^*  Alarchand  1^  and  Kaulen^"). 
(d)   Necrotic     lesions     of    the     skin     (Chiari,"     W'althard.s     Dalche    and 
Claude  IS). 


5.  Merk,   L. :    Dermatoses  Albuminuricae.  Arch.  f.  Dermat.  u.   Syph.  43:469, 
1898. 

6.  Block,    H. :      Beziehungen    zwischen    Hautkrankheitcn    und    Stoffwechsel, 
Ergebn.  d.  inn.  Med.  u.  Kinderh.  2:521,  1908. 
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Wchnschr.  36:30,  1905. 

8.  Walthard,  B. :     Zur  Lehre  der  uramischen  Hautveranderungen.  Frankfurt. 
Ztschr.  f.  Path.  32:8,  1925. 

9.  Gruber,  G.  B. :     Ueber  die  Pathologic  der  uramischen  Hauterkrankungen, 
Deutsches  Arch.  f.  klin.  Med.  121:242,  1916-1917. 

10.  Rossle,  R. :     Uramische  Dermatitis,  Virchows  Arch.  f.  path.  .\nat.  271:304. 
1929. 

11.  Thursfield,    H. :     Hautkrankheitcn    bei    Brightscher    Krankheit,    Frankfurt. 
Ztschr.  f.  Path.  32:12,  1925. 

12.  Huet,   J.:    Erythema   papulatum   uraemicum,   Nederl.   tijdschr.   v.   geneesk., 
1870  and  1872;  abstr.,  Ann.  de  dermat.  et  syph.  6:511.  1885. 

13.  Bruzelius,  A.:    On  Erythema  Uraemicum,  Ann.  de  dermat.  et  svph.  6:511, 
1885. 

14.  Gans,   O. :     Hauterkrankungen   bei    Urrimie,    Berlin,   Julius    Springer,    1925, 
vol.  1,  p.  155. 

15.  Fox,  C.:    Hemorrhagic  Erythema  in  Bright's  Disease,  Lancet,  June,  1899; 
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16.  Marchand,   F.,  in   Marchand  and   Krchl  :   Handbuch  der  allgonicino   Patho- 
logic, Leipzig,  1915,  vol.  2,  p.  297. 

17.  Kaulen,    G. :     Ueber    Hautblutungcn    bei    Uriimie,    Monatschr.    f.    Kinderh. 
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These  manifestations  of  the  skin  have  been  described  in  association 
with  nephritis  and  they  are  considered  by  some  to  be  specific  ( Huet/^ 
Bruzelius,'-''  Block  *^  and  Pfaundler  ^^).  It  is  more  generally  accepted 
that  except  for  pruritus  and  erythema,  there  are  no  specific  lesions  of 
the  skin  in  nephritis. 

The  explanation  oft'ered  is  that  some  injurious  agent  resulting  from 
the  dysfunction  of  the  kidney  causes  necrosis  of  the  capillary  endothe- 
lium and  hyaline  thrombi.  These  changes  lead  to  hemorrhages  in  the 
cutis  and  to  necrosis  of  the  epidermis.  Polymorphonuclear  leukocytes 
and  lymphocytes  infiltrate  the  necrotic  and  hemorrhagic  areas  as  a  result 
of  the  irritation  f  Chiari  "  and  R6ssle^'-j,  or  as  a  result  of  secondary 
infection  (  Gruber  ''  and  Walthard  ^). 

The  importance  of  the  subject  and  the  relative  infrequency  of 
systematic  histologic  studies  of  the  skin  in  nephritis  have  been  an 
impetus  for  this  study. 

MATERIAL 

The  dermatologic  observations  here  recorded  are  based  on  eighty- 
nine  cases,  in  which  the  renal  pathologic  process  was  the  primary  cause 
of  death.  Of  these,  there  were  thirty  cases  of  primary  contracted 
kidneys,  twenty-seven  of  chronic  glomerulonephritis,  fourteen  of  sub- 
acute glomerulonephritis,  eight  of  acute  glomerulonephritis,  nine  of 
pyelonephritis  and  one  of  amyloid  contracted  kidneys.  There 
were  fifty-six  cases  associated  with  uremia.  Histologic  examinations 
were  performed  in  forty  instances. 

METHODS 

Sections  of  skin  were  taken  from  the  chest  and  the  abdomen  in  each  of  the 
forty  cases  and  placed  in  two  fixing  solutions  :  a  diluted  solution  of  formaldehyde. 
U.  S.  P.   (1  :  10)   and  a  6  per  cent  solution  of  xanthydrol  in  glacial  acetic  acid. 

Frozen  and  paraffin  sections  were  made  of  the  formaldehyde-fixed  material. 
The  stains  used  in  all  instances  were  hemalum  and  eosin  and,  when  necessary, 
oxydase,   sudan   III,  elastica.   Giemsa,   Unna-Pappenheim  and   Bielschowsky. 

The  technic  of  using  xanthydrol  is  described  in  detail,  because  it  had  not  yet 
been  utilized  in  this  countrv. 


19.  Pfaundler.    ^^..   and   von    Seht,    L. :     Zur    Systematik   der    Blutungsiibel    im 
Kindesalter.  Ztschr.  f.  Kinderh.  19:22.x  1919. 
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Xanthydrol  is  a  white  powder  which,  microscopically,  is  composed  of  prismlike 
crystals.  Its  ability  to  unite  with  urea  in  the  tissues  has  been  emphasized  by 
Oestreicher.-'^     Its  formula  is    (Oestreicher)  : 

CeHi 

/         \ 
O  CHOH 

\  / 

and,  on  combining  with  urea  it  forms  dixanthylurea  : 

XH.  CeHj  C6H4  C6H4 

/  /         \  /         \  /         \ 

C  =   O      +20  CHOH  — t  O  CH-NH-CO-NH-CH  O   +   2H,0 

\  \  /  \  /  \  /  ' 

XHo  CeH4  Cell,  CnHi 

It  is  a  light,  yellowish-green,  needle-like,  crystalline  substance  which  radiates 
irom  a  central  nucleus. 

The  dixanthylurea  crystals  are  doubly  refractive ;  they  are  not  soluble  in  water, 
alcohol,  ether  or  xylene,  but  are  soluble  in  phenolxylene. 

To  facilitate  the  reaction,  the  xanthydrol  is  dissolved  in  glacial  acetic  acid. 
The  acetic  acid  acts  as  an  extractor  of  water.  The  mixture  is  allowed  to  stand 
for  from  one  to  two  hours  before  using  in  order  to  dissolve  the  xanthydrol  com- 
pletely.    If  kept  for  over  seventeen  hours,  the  solution  decomposes  into 

C0H4  CsHi 

xanthon-  CO  O    and  xanthan-      CHo  O 

\         /  "\         / 

CHj  CeHj 

Thin  pieces  of  skin,  not  more  than  2  or  3  mm.  in  thickness,  are  placed  in  the 
6  per  cent  solution  of  xanthydrol  and  acetic  acid  and  allowed  to  stand  for  from 
ten  to  fifteen  hours.  The  tissues  are  then  placed  in  absolute  alcohol  for  forty-eight 
hours,  xylene  for  one  hour,  xylene  paraffin  for  one  hour  and  clean  paraffin 
(52  C.)  for  four  hours  at  a  uniform  temperature  of  55  C.  The  tissues  are 
embedded  in  clean  paraffin    (56  C). 

The  sections  are  cut  from  5  to  6  microns  thick  and  may  or  may  not  be  stained. 

The  method  of  staining  used,  which  was  found  to  be  satisfactory,  is  as  fol- 
lows: Stain  with  hemalum  for  five  minutes,  and  with  eosin  (0.1  per  cent)  for 
thirty  seconds;  decolorize  with  acid  alcohol  for  one  second;  clear  with  absolute 
alcohol  and  xylene,  and  mount  in  balsam. 

By  this  procedure,  the  nuclei  and  cytoplasm  are  pale  but  distinct,  while  the 
crystals  are  yellowish   green  and  prominent. 

RESULTS 

Macroscopic  Ohscri'atioiis. — Grossly,  the  skin  did  not  present  any 
characteristic  indications  except  for  a  granular  white  ])recipitate  that 
was  most  common  al)oiit  the  nose,  the  neck  and  the  shoulders,  hut  was 


20.  Oestreicher,   A.:      Ueber   den   Nachweis   des   Harnstoffcs   in   den   Gewcben. 
mittelst  Xanthydrol,  Virchows  Arch.  f.  path.  Anat.  257:614.  1925. 
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also  found  on  the  chest,  the  trunk  and  the  extremities.  It  resembled 
table  salt  and  was  easily  removable.  This  phenomenon  occurred  in 
thirty-three  of  the  fifty-six  cases  of  uremia. 

The  skin  itself  was  coarse,  dry  and  scaly  and,  occasionally,  petechial 
hemorrhages  were  noted.  The  latter  occurred  in  thirteen  of  the  eighty- 
nine  cases  of  nephritis,  twelve  being  in  cases  of  uremia.  The  most 
common  site  was  on  the  trunk  and  the  conjunctiva. 

As  a  matter  of  comparison,  there  were  sixty-eight  cases  in  which 
the  viscera  had  petechial  hemorrhages.  All  of  the  cases  of  uremia 
(fifty-six)  were  thus  affected.  The  most  common  site  was  the  gastro- 
intestinal tract. 

Microscopic  Observations. — Normal  Considerations :  A  series  of 
normal  studies  was  carried  out  on  patients  of  varying  ages  to  determine 
the  ntimber  of  layers  of  cells  that  composed  the  epidermis  (pieces  of 
skin  were  taken  from  the  chest  and  the  abdomen).  On  an  average, 
in  persons  -  between  the  ages  of  12  and  45  years,  the  papillae  were 
composed  of  eight  layers  of  cells  and  the  interpapillary  areas,  three 
layers  of  cells.  In  persons  over  45  years,  the  number  of  layers  gradually 
diminished,  and  up  to  70  years  they  averaged  from  about  two  to  six. 
In  the  latter,  the  papillae  were  moderately  flattened,  and  pyknotic  nuclei 
were  noted  in  the  rete  mucosum. 

The  corneum  in  these  cases  was  thick  and  varied  from  one  to  three 
times  the  thickness  of  the  rete  malpighii.  This  was  true  of  all  of  the 
cases  studied,  as  was  expected,  because  the  majority  of  the  patients 
at  the  County  Hospital  are  laborers  and  their  clothes  are  usually  made 
of  rather  coarse  material.  Also.  50  per  cent  of  the  cases  studied  were 
in  colored  persons. 

Cases  Studied :  The  average  age  for  the  forty  patients  in  wliom 
the  skin  was  examined  microscopically  was  40  years.  Because  of  a 
definite  relationship  between  the  clinical  and  the  anatomic  time  element 
of  the  renal  lesion  and  the  microscopic  observations  on  the  skin,  the 
pathologic  histologv  of  the  skin  will  l)e  described  according  to  the 
duration  of  the  disease. 

Cases  of  a  duration  of  from  one  week  to  one  month  include  six  of 
acute  glomerulonephritis,  six  of  subacute  glomerulonei)hritis  and  four 
of  malignant  nei^hrosclerosis. 

As  already  stated,  the  corneum  was  thickened,  and  stained  a  lionio- 
geneous  ])ink  with  eosin.  It  was  comiioscd  of  longitudinal  layers  rind 
the  outermost  laxer  stained  li'dn  orange  with  sudan  ITT. 
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In  the  cases  of  short  duration,  the  numl^er  of  layers  of  cells  of  the 
rete  mucosum  was  about  normal  and  varied  from  two  to  six  layers 
to  three  to  nine  layers.     The  papillae  were  prominent  and  showed  only 


Fig.  1. — Cells  of  the  columnar  layer  of  the  epidermis  free  in  the  papillary  layer 
of  the  cutis,  from  a  case  in  a  woman,  aged  3S.  Note  the  flattening  of  the  epidermis 
and  the  thickness  of  the  corneum.     Oil  immersion  ;  X  500. 

a  sh\t,dit  tendency  to  flattening.  The  cells  proper  were  swollen  and  their 
nuclei  were  palely  stained.  Some  of  the  nuclei  were  shrunken,  being 
deep  blue  and  assuming  crescent  shape.    The  latter  were  siu-rounded  by 
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crescent-shaped  vacuoles.  In  some  areas,  the  nuclei  had  entirely  dis- 
appeared and  had  left  a  pale  pink  area.  This  was  in  turn  surrounded 
by  pyknotic  nuclei.     The  intercellular  bridges  were  indistinct. 

The  basal  layer  showed  similar  changes,  but,  in  addition,  some  of 
these  cells  had  become  detached  and  were  found  in  the  cutis.  The 
identity  of  the  cells  in  the  cutis  with  those  of  the  epidermis  was  borne 
out  by  special  fixing  of  the  tissues  (Bouin's  and  Zenker's  solutions) 
and  by  staining  with  Giemsa's  and  Unna-Pappenheim's  methods. 

The  nuclei  of  the  detached  cells  were  similar  to  those  of  the  columnar 
layer.  They  were  round  or  oval  with  distinct  nuclear  membranes.  The 
chromatin  was  scanty  and  was  finely  and  coarsely  granular.  The  larger 
granules  appeared  to  be  connected  by  a  fine  reticulum.  Each  cell 
contained  an  oxyphilic  nucleolus  which  was  situated  somewhat  ofif  from 
the  center.  At  times,  basal  cells  with  pyknotic  nuclei  were  found  in 
the  papillary  layer  of  the  cutis. 

The  capillaries  of  the  cutis  were  dilated,  and  their  endothelial  cells 
were  swollen.  In  some  instances,  when  red  blood  cells  were  found 
loose  in  the  stroma,  capillaries  in  that  vicinity  were  found  in  which 
there  was  a  break  in  the  continuity  of  the  endothelium.  The  cells 
adjacent  to  this  break  were  shrunken,  and  their  nuclei  were  pyknotic. 

The  lymph  channels  were  also  dilated,  and  the  endothelial  cells 
lining  them  were  swollen.  There  was  a  perivascular  infiltration  with 
round  cells  which  was  moderate  in  amount  and  not  more  than  was 
found  in  the  control  studies.  The  oxydase  reaction  of  the  perivascular 
infiltration  was  negative. 

The  sudoriferous  and  sebaceous  glands  showed  little  change.  The 
nerves  were  free  from  changes  or  perineural  infiltration  with  round  cells. 

The  stroma  of  the  reticular  layer  stained  light  pink,  and  histiocytes 
with  elongated,  oval  nuclei  and  mast  cells  were  scattered  throughout. 
These  were  most  abundant  in  the  papillary  layer,  and  sometimes  they 
invaded  the  epidermis. 

The  cases  of  a  duration  of  from  one  to  four  months  include  foiu" 
of  chronic  glomerulonephritis,  five  of  malignant  nephrosclerosis  and  two 
of  pyelonephritis. 

The  layers  of  cells  in  the  rete  mucosum  varied  from  two  to  five 
to  two  to  six.  The  pajjillae  showed  a  moderate  flattening.  The  cells 
were  round  or  oval  and  their  nuclei  stained  a  ])ale  blue.  There  were 
a  greater  niunber  of  ])\knntic  nuclei  anrl  vacuolization  of  the  cytoplasm. 
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Small  areas  staining  a  homogeneous  pink  and  surrounded  by  pyknotic 
nuclei  were  more  numerous  than  in  the  cases  of  a  duration  of  from 
one  week  to  one  month. 

The  cells  of  the  basal  layer  presented  more  pyknotic  nuclei ;  some 
of  these  cells,  as  well  as  the  apparently  normal  ones,  were  found  free 
in  the  papillary  layer  of  the  cutis. 

The  changes  in  the  cutis  were  similar  to  those  in  the  foregoing  group, 
except  that  the  cells  of  the  sudoriferous  and  sebaceous  glands  showed 
pvknotic  nuclei. 


Fig.  2. — Marked  flattening  of  the  epidermis,  showing  pyknosis  of  the  nuclei 
and  vacuolization  of  tlie  cvtoplasm,  from  a  case  in  a  man,  aged  30.  Oil  immersion; 
X  900. 


The  cases  of  a  duration  of  from  five  to  twelve  months  include  one 
of  suljacute  glomerulone])hritis,  one  of  chronic  glomerulonephritis,  four 
of  malignant  neplu'osck'rosis  and   tour  of  l)enign  arteriolosclerosis. 

The  average  number  of  layers  of  cells  in  the  rete  mucosum  was 
from  two  to  four.  The  flattening  of  the  papillae  was  more  marked. 
The  cellular  changes  were  similar  to  tho.se  in  the  cases  of  less  duration 
but  thev  were  more  advanced. 
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The  changes  in  the  cutis  were  similar  to  those  in  the  cases  of  less 
duration. 

The  cases  of  a  duration  of  fifteen  months  and  over  include  two  of 
chronic  glomerulonephritis,  two  of  malignant  arteriolosclerosis  and  one 
of  henign  arteriolosclerosis. 

The  number  of  layers  of  cells  in  the  rete  mucosum  varied  from  none 
to  three  to  one  to  three.  The  papillae  were  markedly  flattened ; 
in  many  instances  they  were  absent.  Where  the  rete  mucosum  was 
thin  or  absent,  the  skin  was  still  intact  as  the  thick  corneum  was  not 
broken. 

The  cells,  for  the  greater  part,  showed  pyknotic  nuclei  with  vacuoli- 
zation of  the  cytoplasm.  The  pyknotic  nuclei  of  the  basal  layer  were 
found  in  the  papillary  layer  of  the  cutis. 

The  number  of  capillaries  and  lymph  spaces  in  the  cutis  were 
noticeably  reduced.  The  cells  of  the  endothelial  lining  were  shrunken 
and  the  nuclei  were  pyknotic. 

The  sudoriferous  and  sebaceous  glands  were  reduced  in  number, 
and  in  many  instances,  they  were  not  seen  in  the  section.  An  occasional 
remaining  gland  showed  marked  atrophy.  The  nuclei  of  the  epithelial 
lining  were  either  pyknotic  or  absent. 

The  elastic  fibers  of  the  reticular  zone,  in  most  instances,  were 
uniformly  distributed  as  distinct  fibers.  In  some  instances,  there  were 
clumps  of  elastic  fibers  matted  together  by  a  homogeneous  basophilic 
substance.  These  areas  were  most  common  in  the  upper  portion  of  the 
reticular  zone. 

STUDIES     WITH     XANTHYDROL 

The  skin  normally  does  not  excrete  an  appreciable  amount  of  urea, 
as  was  shown  by  the  dixanthylurea  reaction.  Normally,  a  complete 
absence  of  crystals  to  two  or  three  crystals  per  low  power  field  were 
noted.  As  a  rule,  the  amount  of  urea  in  the  skin  was  directlv  propor- 
tional to  the  amount  in  the  blood. 

In  lu'emia.  the  crystals  were  found  in  the  subcutaneous  fat.  the 
cutis,  the  lymph,  the  l)lood  vessels,  the  sebaceous  and  sudoriferous 
glands  and  in  the  epidermis,  including  the  cells  proper  and  the  inter- 
cellular spaces.  The  papillary  lavcr  of  the  cutis  and  tlie  rete  nuicosuni 
contained  the  largest  amount  of  crvstals.  At  times  these  were  so 
numerous  as  to  obscure  the  histologic  picture. 

It  was  of  interest  to  note  tliat  the  presence  of  dixanthylurea  in  the 
cell  was,  as  a  rule,  not  associated  with  a  demonstraI)le  alteration  of  the 
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nucleus  or  cvtoplasm,  so  that  it  appeared  that  urea  In-  its  direct  action, 
even  in  the  high  concentrations  as  existed,  was  nontoxic.  (The  urea 
of  the  blood  varied  from  80  to  190  mg.  per  hundred  cubic  centi- 
meters of  blood.) 

In  one  case  of  malignant  nephrosclerosis  with  extensive  hemorrhages 
in  the  cutis,  the  nimiher  of  crystals  in  the  skin  was  within  normal  limits, 
\et  there  was  definite  necrosis  of  the  capillary  endothelium.  This  again 
emphasized  the  nontoxicity  of  iu"ea  and  suggested  the  presence  of  a 
toxic  precedent. 

Studies  with  xanthydrol  were  also  carried  out  on  the  colons  in  which 
pseudomembranous  colitis  was  present.  It  was  found  that  dixanthylurea 
crystals  were  in  greater  abundance  here  than  in  the  skin  ;  the  entire  wall 
of  the  colon  was  heavily  impregnated  with  crystals,  but  they  were  most 
marked  in  the  mucosa. 

The  submucosa  was  edematous,  and  the  blood  and  the  lymph  vessels 
were  dilated  and  filled  with  crystals.  In  one  case  in  which  the  skin 
was  atrophic  and  contained  only  a  few  cr}'stals,  the  colon  contained  the 
largest  amount  in  the  series  studied.  This  suggested  that  as  the  skin 
became  atrophic  with  the  disappearance  of  its  glands,  the  excretion 
through  the  skin  was  diminished,  being  diverted  through  the  large 
bowel.-' 

PATHOGENESIS 

Urea  passes  through  the  membranes  of  the  cells  without  injuring 
the  cells  (Gryns--),  yet  in  high  concentrations  it  is  fatal  to  dogs  (0.6 
( jm.  per  himdred  cubic  centimeters  of  blood,  ^Marshall  and  Davis  -'') 
and  produces  an  asthenic  tyi>e  of  uremia  when  fed  to  normal  men  in 
large  quantities  (Hewlett.  Gilbert  and  W'ickett -■*).  However,  a  high 
content  of  urea  nitrogen  in  the  blood  is  foitnd  in  cases  of  intestinal 
obstruction  without  chnical  or  anatomic  sii-ns  of  m"emia   (  Tileston  and 
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Fig.  3. — Clumping  of  the  elastic  tissue  in  the  reticular  zone  of  the  cutis,  from 
a  case  in  a  woman,  a^ed  49.     Elastica  stain  ;   X   100. 
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Comfort -■'').  and  also  typical  cases  of  uremia  have  been  described  in 
which  the  urea  nitrogen  was  low  (28  mg.  per  hundred  cubic  centimeters 
of  blood,  Strauss  -'').  It  is  believed,  then,  that  there  are  antecedents  of 
urea,  intermediate  between  urea  and  ammonium  carbonate  (the  x  sub- 
stance of  Kendall ;  -'  ammonium  carbonate,  Marchand ;  ^®  ammonium 
carbamate,  Wells  -*)  which  are  responsible  for  the  uremic  symptoms. 

This  substance  may  be  the  causative  factor  in  the  production  of 
endothelial  necrosis  of  the  vessels  of  the  skin,  as  the  amount  of  urea 
in  the  skin  in  these  cases  was  small.  It  may  also  account  for  the  higher 
incidence  of  hemorrhages  in  the  viscera,  as  the  latter  is  the  more  natural 
outlet  for  nitrogenous  substances. 

The  skin  normally  does  not  excrete  urea  but  in  uremia  is  called  on 
to  do  so.  The  constant  saturation  and  concentration  did  not  act  as  a 
direct  toxic  irritant  but  its  presence  apparently  displaced  the  normal 
afferent  nutrient  supply  as  well  as  the  efferent  catabolic  return.  This 
persistent  state  led  to  atrophy  of  the  epidermis  as  well  as  of  the  cutis. 
The  process  was  not  a  result  of  a  generalized  cachexia  as  the  majority 
of  the  patients  were  well  nourished. 

The  earliest  changes  were  found  in  the  ei)idermis.  The  cells  of  the 
rete  mucosum  were  first  swollen  and  their  nuclei  were  pale.  The  nuclei 
then  became  pyknotic  and  the  cytoplasm  vacuolated.  In  places,  the  cells 
disappeared  entirely  and  left  a  homogeneous  oxyphilic  area  surrounded 
by  cells  with  pyknotic  nuclei. 

The  nuclei  of  the  cells  of  the  basal  layer  also  became  pyknotic  and 
at  times  were  found  displaced  in  the  papillary  layer  of  the  cutis.  This 
might  be  explained  by  an  initial  loosening  and  displacement  of  the 
columnar  layer,  as  a  result  of  the  oversaturation  with  urea,  which  was 
followed  by  atrophy  and  recession  of  the  rete  mucosum. 

The  changes  in  the  cutis  were  simultaneous  with  those  of  the  epider- 
mis. At  first,  the  capillaries  and  lymph  channels  dilated  and 
their  endothelial  cells  became  swollen.  The  sessile  histiocytes  prolifer- 
ated and  were  foimd  to  be  most  numerous  aljout  the  blood  vessels  and 
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in  the  papillary  layer  of  the  cutis.  There  was  also  a  perivascular 
infiltration  of  round  cells,  but  it  was  not  beyond  the  normal  limits. 
Mast  cells  were  found  in  the  cutis  and  occasionally  in  the  epidermis. 

As  the  disease  progressed,  the  blood  vessels  collapsed  and  their 
endothelial  cells  shrank.  There  appeared  to  be  a  decrease  in  the  number 
of  capillaries. 

The  fate  of  the  sudoriferous  and  sebaceous  glands  was  similar  to 
that  of  the  blood  vessels. 

The  elastic  tissue  of  the  cutis,  as  a  rule,  was  unchanged  but  at  times 
there  appeared  to  be  a  clumping  together  of  these  fibers  In-  a  homo- 
geneous basophilic  substance. 

CO  m:\ient 

The  lesions  of  the  skin  in  uremia  as  reported  in  this  article,  compared 
to  those  of  German  and  Swiss  authors,  show  a  marked  discrepancy 
and  emphasize  the  importance  of  geographic  pathology. 

Although  no  explanation  is  ofl:'ered  for  the  wide  variation  in  results, 
the  following  is  suggested  to  explain  the  absence  of  dermatitis  in  the 
cases  reported. 

In  every  case  the  corneum  was  from  one  to  three  times  as  thick  as 
the  epidermis.  In  places  where  the  epidermis  was  reduced  to  one  layer 
of  cells  or  to  no  cells,  the  corneum  was  still  intact  so  that  there  was 
not  a  break  in  the  continuity  of  the  skin.  This  protective  covering 
prevented  the  invasion  of  the  epidermis  by  bacteria. 

From  a  hygienic  standpoint,  the  methods  used  in  caring  for  the  skin 
at  the  Cook  County  Hospital  may  have  acted  as  prophylactic  treatment. 
The  patients  received  two  sponge  baths  and  two  alcoholic  rubs  daily. 
After  each  procedure,  talcum  was  applied  freely. 

The  patients  wore  soft  cotton  shirts  that  were  nonirritating  to  the 
skin,  which  were  changed  dailv. 

The  thorough  cleansing  and  disinfecting  of  the  skin  and  its  contact 
with  soft,  nonirritating  clothing  may  also  be  an  imfwrtant  factor  in 
explaining  the  absence  of  dermatitis. 

CONCLUSIONS 

The  characteristic  macroscopic  obserAation  of  the  skin  in  uremia, 
as  determined  by  this  study,  was  a  uremic  frost. 

The  characteristic  microscopic  observations  were  essentiall}'  atr()])hy 
of  the  skin  which  was  in  direct  proportion  to  the  duration  of  the  nephri- 
tis;  it  was  not  associated  with  a  generalized  cachexia. 
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The  earliest  changes  which  were  found  in  the  epidermis,  consisted 
of  a  swelhng  of  the  cells,  followed  by  pyknosis  of  the  nuclei  and 
vacuolization  of  the  cytoplasm.  The  basal  layer  of  cells  imdergoes 
similar  changes  and  may  be  found  free  in  the  papillary  layer  of  the 
cutis.  The  number  of  layers  of  cells  of  the  epidermis  decreases  and 
may,  in  places,  be  entirely  absent. 

The  cutis,  together  with  the  atrophic  changes  in  the  epidermis,  shows 
collapse  and  disappearance  of  the  blood  and  lymph  vessels  and  of  the 
sebaceous  and  stidoriferous  glands. 

The  amount  of  urea  in  the  skin  as  determined  by  the  xanthydrol 
reaction  is,  as  a  rule,  directly  proportional  to  the  amoimt  of  urea  in  the 
blood. 

March  9.   1931 


THE  EARLY  CELLULAR  REACTION  TO  HUMAX 

TYPE  TUBERCLE  BACILLI  IX  THE  LUXC, 

OF  THE  RABBIT  * 

ARTHUR     J.     YORWALD 

A  previous  stud}'  of  the  histopathologic  reaction  of  the  tissue  of  the  lung  in 
normal  animals  of  varied  species,  at  intervals  of  one  day,  one  week  and  one  month 
after  an  intravenous  injection  of  a  known  amount  of  human  type  tubercle  bacilli, 
demonstrated  that  in  order  to  differentiate  cell  types  partaking  in  the  reaction 
intervals  of  less  than  twenty-four  hours  should  be  studied.  My  purpose  is  to 
describe  the  cellular  response  occurring  in  the  lungs  of  normal  rabbits  at  intervals 
of  from  one  hour  to  one  month  after  inoculation,  stressing  particularly  tlie  role 
of  the  polymorphonuclear  leukocyte. 

Rabbits  were  given  intravenous  injections  of  0.1  mg.  of  human  type  tubercle 
bacilli  per  kilogram  of  body  weight.  The  animals  were  killed  at  selected  intervals 
after  inoculation,  and  the  lungs  were  immediately  fixed  in  situ  by  the  intratracheal 
injection  of  Zenker's  solution  of  formaldehyde.  The  tissues  were  embedded  and 
sectioned  in  celloidin.  The  tubercle  bacilli  were  stained  with  carbol  fuchsin,  and 
for  counter  stain  hematoxylin  eosin-azure  was  used  in  one  series  and  hematoxylin 
g-azure  in  another. 

During  the  earliest  stages,  the  first  cells  to  react  against  the  tubercle  bacilli 
are  the  polymorphonuclear  leukocytes,  which  encompass  and  phagocytose  the 
organisms.  Such  foci  invariably  contain  bacilli.  This  reaction  is  confined  at  first 
to  the  small  capillaries,  and  then  extends  to  the  adjoining  alveolar  walls  and  spaces. 
Within  fourteen  hours,  the  polymorphonuclear  leukocytes  with  and  without  tubercle 
bacilli  are  phagocytosed  extensively  by  the  mononuclear  exudate  cells,  wiiich  increase 
in  number  to  the  exclusion  of  the  leukocytes.  The  tubercle  bacilli  thus  are 
liberated  in  the  cytoplasm  of  the  exudate  cell.  At  stages  later  than  eighteen  hours, 
the  mononuclear  exudate  cells  with  and  without  bacilli  dominate  the  reaction 
so  that  at  one  month  they  constitute  by  far  the  majority  of  the  cells  in  the  typical 

*  From  the  Department  of  Pathology  of  the  University  of  Chicago. 
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tubercle.  At  this  stage  most  of  the  mononuclear  exudate  cells  have  an  oval, 
vesicular  nucleus  and  a  large,  slightly  foamy,  pale  blue  cytoplasm.  There  is  no 
selective  localization  of  tubercle  bacilli  in  the  lymphoid  aggregates.  Almost  always 
the  bacilli  lodge  in  the  alveolar  walls  and  there  set  up  an  inflammatory  reaction. 
Throughout  all  stages  the  absence  of  mitotic  figures  in  the  cellular  reactions  is 
striking. 

I  have  reached  the  following  conclusions  : 

The  earliest  cells  responding  to  an  intravenous  injection  of  tubercle  bacilli  in 
rabbits  are  the  polymorphonuclear  leukocytes. 

This  reaction  is  inflammatory  and  specific.  The  polymorphonuclear  leukocytes 
phagocytose  the  tubercle  bacilli  and  play  a  great  role  in  the  early  localization  of 
these  organisms. 

Mononuclear  exudate  cells  later  dominate  the  cellular  response,  phagocytose  and 
digest  the  polymorphonuclear  cells  and  engulf  their  contained  tubercle  bacilli. 

There  is  no  primary  localization  of  tubercle  bacilli  in  the  lymphoid  aggregates 
of  the  rabbit's  lung. 

April  13.  1931   . 


HEMORRHAGE     AXD     "SHOCK"     IX     TRAUMATIZED 

LIMBS:     TOTAL,     FREE     AXD     BOUXD     WATER 

CHAXGES     OF     BLOOD     AXD     MUSCLE* 

WILLIAM     ROBIXSOX 

AXD 

ELOISE     PARSONS 

The  water  content  of  the  blood  and  muscles,  in  respect  to  both  total  water  and 
water  in  the  "free"  and  bound  state,  has  been  studied  in  animals  under  the  influence 
of  hemorrhage,  histamine  and  trauma.  The  free  water  is  that  which  freezes  at 
—  20  C,  as  determined  by  the  "heat  of  fusion  of  ice"  method  of  Rubner.  The 
total  water  is  determined  by  drying  the  material  until  a  constant  weight  is  obtained. 
The  difference  is  termed  bound  water.  The  method  is  such  that  small  samples 
can  be  analyzed,  so  that  frequent  determinations  during  the  course  of  an  experi- 
ment can  be  made  and  changing  conditions  can  be  studied. 

The  observations  show  that  with  hemorrhage  there  is  a  compensator}^  transfer 
of  water  chiefly  in  the  "free"  state  from  the  muscles  to  the  blood.  In  "histamine 
shock"  the  fall  of  blood  pressure  is  associated  with,  and  perhaps  the  result  of,  a 
transfer  of  water  from  the  blood  to  the  muscles.  In  "shock"  produced  by  severe 
trauma  to  the  leg  (produced  by  blows  from  a  padded  hammer),  the  evidence 
indicates  that  with  minor  trauma  there  is  in  some  cases  a  loss  of  fluid  from  the 
blood  to  the  muscles  associated  with  a  slight  fall  in  blood  pressure,  and  that  with 
major  trauma  the  changes  are  those  of  hemorrhage  in  that  there  is  a  dilution 
of  the  blood  remaining  in  the  general  circulation,  at  the  expense  of  water  with- 
drawn from  the  muscles. 

The  findings  in  this  study  are  in  support  of  the  work  of  Parsons  and  Phemister, 
Blalock  and  others,  which  indicates  the  importance  of  the  loss  of  blood  in 
traumatized  tissue  in  causing  the  fall  of  blood  pressure  after  severe  trauma. 

April  13.  1931 


From  the  Department  of  Pathology  of  the  I'nivcrsity  of  Chicago. 
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SQUAMOUS     CELL     CARCINOMA     IX     A     DERMOID 
CYST     OF     THE     OVARY* 

P.     A.     DELAXEY 

Dermoid  cysts  constitute  about  10  per  cent  of  all  ovarian  tumors,  and  in  about 
1  per  cent  malignant  changes  occur,  usually  carcinoma.  In  1929,  Masson  and 
Ochsenshirt  (Surg.  Gyiiec.  Obst.  48:702,  1929)  reported  three  dermoid  cysts  with 
squamous  cell  carcinoma  from  the  Mayo  Clinic,  their  contribution  bringing  the 
total  to  thirt\--six. 

A  white  woman,  aged  60,  entered  the  Englewood  Hospital,  Chicago,  because 
of  pelvic  pain  of  six  or  seven  years'  duration,  which  had  become  progressively 
worse  especially  during  the  three  months  before  admission.  On  physical  examina- 
tion, a  pelvic  tumor  was  found.  Operation  revealed  a  large  cyst  containing  about 
1  quart  of  creamy  fluid  and  large  amounts  of  hair.  The  base  of  the  cyst  was 
adherent  to  unrecognized  structures  deep  in  the  pelvis  and  consisted  of  friable 
tissue  that  appeared  malignant.  The  abdominal  wound  never  completely  healed, 
and  a  fistulous  opening  persisted  until  the  patient's  death  nine  months  later  with 
symptoms  of  recurrence  of  the  tumor.  She  died  away  from  the  citj',  and  autopsy 
was  not  performed. 

The  emptied  cyst  weighed  156  Gm.  The  wall  of  the  cyst,  away  from  the 
base,  where  it  was  from  2  to  3  mm.  thick,  had  a  stratified  squamous  epithelial 
lining  with  frequent  transitions  to  pseudostratified  and  simple  columnar,  partly 
ciliated  epithelium.  Among  the  simple  columnar  epithelium  were  theca  cells  with 
specific  mucin  reactions.  The  subepithelial  connective  tissue  stroma  contained  hair 
follicles  with  sebaceous  glands,  sweat  glands  and  smooth  muscle  cells.  Tissue  from 
the  base  of  the  cyst  showed  extensive  accumulations  of  anaplastic  squamous  epi- 
thelium with  frequent  "pearl"  formation.  Numerous  large  areas  of  necrosis, 
as  well  as  many  giant  cells,  involved  both  the  stroma  and  the  malignant  tumor. 
In  some  of  the  sections  with  extensive  carcinoma,  cortical  ovarian  tissue  stroma 
was  identified.  Sections  removed  from  the  inner  lining  of  the  cyst  at  its  base, 
near  where  ulceration  was  present,  had  a  gradual  transition  from  normal  to 
malignant,   stratified,  squamous  epithelium. 

April  13.  1931 

*From  the  Laboratory  of  the  Englewood  Hospital.  Chicago. 


MIXED     TCMOR     ()F     THE     SC.\LP  * 
P.     A.     DELAXEY 

In  1930,  Dr.  Erb  of  the  Konigsberg  Policlinic  published  a  lengthy  article 
entitled  "Rare  Mixed  Tumors  of  the  Scalp"  (Beitr.  c.  klin.  Chir.  149:617,  1930). 
He  reported  the  first  one  seen  in  his  clinic  and  contributed  the  fifth  to  the  litera- 
ture. His  bibliography  contains  no  reference  to  American,  English  or  French 
authors. 

A  white  man,  aged  59,  went  to  his  physician  for  the  removal  of  a  small  tumor 
over  the  left  parietal  prominence.  He  said  that  in  1915  or  1916  he  had  bruised 
the  scalp.  The  injury  healed  without  a  scar,  but  about  six  months  after  the 
accident  a  barely  perceptible  mass  appeared  which  grew  slowly  but  progressively. 
Surgical   removal  was  sought  largely  for  cosmetic  reasons. 

A  preoperative  diagnosis  of  sebaceous  cyst  was  made,  but  a  solid  tumor  closely 
adherent  to  the  overlying  scalp  was  found.  The  surgical  wound  bled  profusely 
and  was  closed  without  assurance  that  all  of  the  tumor  had  been  removed.     The 

*Fr<>m  the  Laboratory  i.f  the  Englewood   Hospital.  Chicago. 
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part  removed  was  firm,  white  and  yellow  tissue  weighing  1  Gm.  and  was  15  by 
10  by  7  mm.    It  was  fixed  in  Bouin's  fluid. 

Histologic  preparations  stained  by  various  methods  had  a  narrow  fibrous  con- 
nective tissue  capsule.  Epithelial  tissues  as  intercommunicating  and  free  tubulo- 
alveolar  structures  formed  most  of  the  section  and  frequently  had  a  lumen  content 
of  individual  round  to  oval  cells  that  resembled  those  of  the  layers  of  the  inner 
wall,  their  cytoplasm  being  homogeneous  and  acidophilic ;  the  basal  cell  layer  or 
layers  had  an  intracellular  content  of  fibrillae  similar  to  that  of  the  excretory 
duct  of  related  marginal  groups  of  sweat  glands,  or  that  of  so-called  mj^o- 
epithelial  cells  common  to  the  sweat  and  mammary  glands.  In  many  places  there 
was  a  proliferation  of  basal  fibrillar  cells  into  the  adjoining  stroma,  while  in 
other  locations  the  inner  nonfibrillar  cells  had  proliferated  and  invaded  the 
stroma  to  induce  marked  changes  and  become  greatly  altered  in  structure.  The 
stroma  was  homogeneous  and  stained  intensely  red  with  mucicarmine,  while  most 
of  the  cells  were  polymorphic  and  vacuolated,  singly  or  in  groups.  No  daughter 
capsules  were  evident,  but  the  stroma  about  the  isolated  or  grouped  cells  frequently 
took  a  deeper  stain,  giving  the  impression  of  a  capsule.  On  superficial  examination, 
this  latter  tissue  had  cartilaginous  characters,  but  in  fact  it  was  stroma  tissue 
with  changes  accompanying  the  advance  of  invading  epithelial  cells  of  a  specific 
type.  The  tumor  did  not  have  stellate  myxoblasts.  There  were  small  isolated 
areas  resembling  intracanalicular  fibro-adenoma  of  the  breast  and  groups  of  tumor 
cells  in  the  lumen  of  blood  vessels  without  connection  with  the  endothelial  lining. 
There  was  no  mitotic  activity. 

Four  months  after  operation,  the  patient  had  a  healed  surgical  scar  and  two 
small  subcutaneous  masses  about  2  and  4  mm.  in  diameter,  respectively.  Five  or  six 
hair  shafts  projected  over  them,  although  the  patient  had  an  advanced  stage  of 
baldness. 

This  tumor  illustrates  the  transformation  of  collagenic  connective  tissue  stroma 
into  a  pseudocartilaginous  matrix  by  the  invasion  of  epithelial  cells.  This  suggests 
that  a  similar  change  takes  place  in  mixed  tumors  of  the  salivary  glands.  Although 
the  structure  of  the  adenoma  favors  origin  in  sudoriparous  glands,  the  possibility 
of  the  participation  of  sebaceous  glands  or  hair  follicles  in  its  formation  is  not 
disproved. 

April  13,  1931 


PSEUDOHERMAPHRODITISMUS     .AIASCULIXUS     EXTER- 
XUS     ASSOCIATED     WITH     SUPRAREXAL     HYPER- 
PLASIA    AXD     VASCULAR     HYPERTEXSIOX 

REPORT     OF     A    CASE  * 

CLAIRE     E.     HEALEY.     M.D. 

AM) 

CHESTER     C.     GUY,     ^1.1). 

Fairlv  well  defined  clinical  syndromes  are  known  to  exist  in  association 
with  malformations  of  the  suprarenal  i^dand.  and  since  experimentally 
it    is    impossible    to    repnKlucc    many    of    these,    it    becomes    increas- 


*  From   the   Department  of  Pathology  of  the   I'nivcrsity  of   Chicago  and  the 
Illinois  Central  Hospital. 
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inglv  important  to  record  those  instances  in  which  cHnical  findings  may 
be  correlated  with  postmortem  observations  in  order  that  recognition  of 
the  syndromes  may  be  expedited  and  insight  into  essential  relationships 
deepened.  The  case  submitted  here  is  of  exceptional  clinical,  as  w-ell  as 
pathologic,  interest.  The  patient,  a  person  26  years  old,  to  all  outward 
appearances  a  female,  had  not  undergone  the  changes  associated  with 
puberty  and  had  had  for  a  known  period  of  six  years  a  high  blood  pres- 
sure, which  led  to  her  sudden  death  from  spontaneous  intracerebral 
hemorrhage.  Postmortem  examination  disclosed  a  remarkable  degree 
of  hyperplasia  of  suprarenal  tissue  associated  with  pseudohermaphrodi- 
tismus  maculinus  externus.  marked  cardiovascular  changes  and  apparent 
absence  of  the  pineal  gland. 

'  REPORT     OF     CASE 

Clinical  History.^ — The  patient,  a  school  teacher  in  the  twenties,  was  a  young- 
person  of  unusual  mental  attainments,  an  excellent  scholar,  who  was  studying  for 
the  degree  of  Doctor  of  Philosophy  in  history.  She  was  very  nervous  and  exces- 
sively vivacious  in  her  speech,  but  was  not  irritable.  Although  6  feet  tall 
(183.5  cm.),  she  was  handsome,  essentially  feminine,  not  only  in  appearance,  but 
also  in  her  reactions  to,  and  her  relations  with,  her  external  environment.  She  was 
admitted  to  Barnes  Hospital  on  April  23.  1923.  during  a  fairly  typical  attack  of 
appendicitis,  several  of  which  she  had  had  before.  Xo  operation  was  performed. 
She  gave  a  history  of  having  had  recurrent  attacks  of  heart  trouble  with 
"dropsy"  since  her  childhood.  She  stated  that  she  menstruated  once  when  she 
was  15  years  old,  but  had  not  done  so  since.  Tlie  menses,  she  stated,  were  scanty 
and  lasted  one  day.  Subsequently  she  never  had  any  monthly  pain  or  cramplike 
sensations.  She  occasionally  had  nosebleed  in  childhood.  Physical  examination 
revealed  a  tall,  fairly  well  nourished  white  woman  who  was  very  restless  and 
fidgity.  The  skin  was  rather  dry,  and  there  was  a  marked  absence  of  axillary  and 
pubic  hair.  The  breasts  were  very  small  and  infantile.  A  soft  systolic  murmur, 
best  heard  at  the  apex  of  the  heart,  was  not  transmitted  to  the  axilla.  The  apical 
impulse  was  in  the  fuurtli  interspace  9  cm.  from  the  midsternal  line.  The  eye- 
grounds  were  normal.  The  blood  pressure  varied  from  180  systolic  and  140 
diastolic  to  150  systolic  and  98  diastolic.  So  much  muscular  resistance  was 
encountered  that  accurate  palpation  of  the  pelvic  organs  was  impossible.  It  was 
thought  best  not  to  disturb  the  patient  further  at  the  time,  but  to  make  pelvic 
examination  under  anesthesia  should  the  need  become  urgent.  A  lateral  stereo- 
scopic x-ray  picture  of  the  skull  suggested  an  oxycephalic  .syndrome  and  increased 
intracranial  pressure.  There  were  albumin  and  hyaline  and  granular  casts  in  the 
urine.  There  was  some  renal  insufficiency.  The  blood  chemistry  was  normal. 
The  patient  was  discharged  on  May  4,  1923.  (h\  June  10.  1523,  she  reentered 
Barnes  Hf)spital  prior  to  a  tonsillectomy  which  iiad  been  advised  on  her  previous 
admission.     The  blood  pressure  varied  from  195  systolic  and   145  diastolic  to  175 


1.  The  Barnes  Hospital  in  St.  Louis  gave  us  access  to  the  clinical  record. 
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systolic  and  120  diastolic.  On  the  second  day  following  the  operation  an  attack 
of  gastric  tetany  developed.  The  blood  pressure  dropped  to  100  systolic  and  60 
diastolic,  and  uremic  symptoms  appeared.  The  nonprotein  nitrogen  rose  to  111 
mg.,  and  the  urine  contained  albumin  and  many  hyaline  and  granular  casts.  The 
renal  function  showed  marked  impairment.  Subsequently  the  uremic  symptoms 
cleared,  and  the  blood  pressure  rose.  At  the  time  of  the  patient's  discharge,  on 
June  25,  1923,  the  blood  pressure  had  risen  to  155  systolic  and  105  diastolic. 
During  the  following  summer  the  patient  had  occasional  severe  headaches.  The 
hands  and  eyelids  were  swollen  at  times,  especially  in  the  mornings  and  evenings. 
She  tired  easily.  On  Sept.  10,  1923,  she  reentered  Barnes  Hospital  for  a  reexami- 
nation. The  renal  function  was  improved,  and  the  level  of  nonprotein  nitrogen  was 
lower.  Following  a  series  of  tests  the  blood  pressure  rose  to  210  systolic  and  180 
diastolic,  and  the  patient  had  a  severe  headache  with  nausea  and  vomiting.  An  elec- 
trocardiographic tracing  showed  no  abnormalities.  During  the  remainder  of  the 
patient's  stay  in  the  hospital  the  blood  pressure  staj-ed  constantly  around  190 
systolic  and  158  diastolic.  The  urine  showed  a  trace  of  albumin  and  a  few  white 
blood  cells  and  granular  casts.  The  nervousness  and  excitability  were  apparently 
increased.  The  patient  was  discharged  on  Sept.  17,  1923.  Later  she  refused 
treatment  with  ovarian  extract  for  infantilism.  Friends  stated  that  she  had  severe 
headaches  at  frequent  intervals.  The  clinical  diagnosis  at  this  time  was  chronic 
diffuse  nephritis,  hypertension,  oxycephaly,  hypogonadism  and  infantilism.  In 
1928,  the  patient  was  acting  as  dean  and  teacher  of  history  in  a  girl's  school  and 
was  under  some  strain  about  her  work.  Death  came  suddenly  while  she  was  in 
consultation  with  the  head  of  her  school.  She  slid  down  from  lier  ciiair  uncon- 
scious, but  breathing,  and  died  within  a  few  minutes. 

Xecropsy. — Necropsy  was  performed  at  the  Illinois  Central  Hospital  in 
Chicago.  The  examination  disclosed  a  well  developed,  well  nourished  white 
woman,  looking  about  26  years  of  age.  weighing  140  pounds  (63.42  Kg.')  and 
having  a  height  of  6  feet,  1  inch  (185.42  cm.).  There  was  a  slight  amount  of  hair 
on  the  face,  a  few  hairs  on  the  labia,  but  no  pubic  hair.  The  external  genitalia 
resembled  those  of  a  preadolescent  girl.  The  breasts  were  poorly  developed.  On 
the  right  side  a  testicle.  2.5  cm.  long  and  1.1  cm.  wide,  with  a  rudimentary  epididy- 
mis, lay  in  a  sheath  in  the  abdomen  retrocecally  (fig.  1).  On  the  same  side  a 
vas  deferens,  11  cm.  long,  apparently  entered  the  wall  of  the  bladder  just  posterior 
to  the  urethral  attachment.  At  this  point  there  was  a  small  mass  of  solid  tissue, 
resembling  muscle,  measuring  2  by  2  by  0.6  cm.,  which  was  loosely  attached  to  the 
wall  of  the  bladder.  Xo  uterus  or  ovaries  were  present.  The  vagina  was  3  cm. 
long  and  1  cm.  wide  and  ended  blindly  (fig.  2).  There  was  a  slight  nodular  thick- 
ening at  the  ape.x  of  the  vagina  w4iich  might  correspond  to  the  cervix  uteri.  A 
rudimentary  round  ligament  was  present. 

The  suprarenal  glands  were  greatly  increased  in  size  and  together  weighed 
46.5  Gm.  The  left  suprarenal  gland  was  in  the  normal  position.  It  was  7  cm. 
long,  4  cm.  wide,  and  from  0.5  to  1  cm.  thick.  The  right  was  8  cm.  long, 
4.5  cm.  wide  and  1  cm.  thick.  At  the  lower  pole  of  the  right  suprarenal  gland 
there  was  a  nodule  that  was  dark  reddish  brown  flecked  with  yellow.  It  measured 
2  cm.  in  length  and  1  cm.  in  width. 
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There  was  a  marked  h}'perplasia  of  the  intestinal  hmphoid  folHcles  and  mesen- 
teric lymph  nodes.  The  spleen  weighed  380  Gm..  and  the  germinal  follicles  were 
unusuall.v  prominent. 

The  left  kidney  was  about  the  normal  size  and  was  edematous.  The  cortex 
was  slightly  narrowed,  and  the  markings  were  indistinct.  The  capsule  stripped 
easily,  leaving  a  smooth  surface.  The  pelvis  seemed  normal.  The  right  kidney 
was  somewhat  smaller,  but  similar  to  the  left.  The  bladder  was  extremely  small. 
It  measured  4  cm.  in  its  greatest  external  diameter,  and  the  wall  was  1  cm.  thick, 
so  that  the  cavitv  was  extremelv  small.     The  urethral  wall  was  greatlv  thickened. 


Fig.  1. — The  preadolescent  testicle  and  epididymis  which  la\'  behind  tiie  cecum. 
From  it  the  vas  deferens  passes  to  end  blindly  in  a  mass  of  undifferentiated  muscle 
tissue  lying  behind  the  bladder  in  the  usual  site  <>i  tlie  prostate.  Xote  the  very 
small  size  of  the  bladder. 


The  liver  weighed  2.420  dm.  and  was  a  hand's  breadth  below  the  costal  margin. 
Tt  was  dark  reddish  bniwn.  .\.>  other  significant  changes  were  noted  in  the 
abdominal  cavity. 

J  he  heart  weiglied  430  (im.  Tlie  apex  of  tiie  heart  was  made  up  entirely  oi 
the  left  ventricle.  The  left  ventricular  wall  measured  from  16  to  22  mm.,  and 
the  right  from  2  to  5  mm.,  in  thickness.  There  were  no  valvular  lesions,  except 
for  tiny  warty  vegetations  on  the  corpora  arantii  of  tlie  aortic  cusps  and  on  the 
mitral  leaflets,  which  were  otherwise  smooth  and  shining.  There  were  small 
atheromatous   patches   in   the   coronary   arteries,    whicli   were   unobstructed.      Small 
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atheromatous  patches  were  present  on  the  arch  of  the  aorta,  and  yellow  and 
white  atheromatous  patches  at  the  opening  of  the  abdominal  vessels.  The  aorta  in 
its  thoracic  and  abdominal  portions  was  normal  in  size. 

There  were  marked  bilateral  pulmonary  hyperemia  and  edema.  The  thyroid 
sland  weighed  27.5  Gm.  and  contained  glistening  colloid.  The  thymus  gland  was 
not  mentioned.  There  were  no  other  significant  changes  in  the  thorax.  A  gen- 
eralized arteriosclerosis  was  present. 

There  was  no  evidence  of  external  trauma  to  the  skull.  The  brain  was 
edematous  ;  the  convolutions  were  flattened  and  the  sulci  narrowed.     There  were 
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Fig.  2. — Bladder  and  vagina.  The  greatly  thickened  wall  of  the  bladder  with 
its  small  cavity  is  seen  above  (A).  Behind  and  below  is  the  vas  deferens  (/?), 
ending  blindly  in  a  mass  of  muscle  tissue  behind  the  bladder  at  the  site  of  the 
prostate.     The  rudimentary  vagina  lies  opened    (C). 


hemorrhages  in  the  kptonieninges  over  tlic  ])<>ns  and  extending  down  into  the 
spinal  canal.  An  extensive  hemorrhage  led  on  the  right  to  a  total  interruption  of 
the  connection  of  the  cortex  with  the  internal  capsule.  Of  the  basal  ganglions  on 
the  right,  only  a  small  medial  part  containing  the  anterior  part  of  the  internal 
capsule  was  present.  The  left  basal  ganglions  showed  flattening  of  the  nucleus 
caudatus  and  an  outward  convex  curve  of  the  internal  capsule.     The  basilar  and 
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vertebral  arteries  displayed  an  astounding  degree  of  arteriosclerosis.  The  hypoph- 
ysis appeared  grossly  normal.  The  pineal  gland  was  not  definitely  recognizalile. 
The  microscopic  examination  of  the  tissues  revealed  conditions  as  follows : 
Suprarenal  Glands :  In  sections  stained  with  hematoxylin  and  eosin,  the  fibrous 
capsule  of  the  suprarenal  gland  was  not  thickened.  The  zone  glomerulosa  was 
narrow  and  in  places  was  entirely  absent.  In  many  regions  the  characteristic 
arrangement  of  this  zone  in  spherical  or  oval  groups  of  epithelial  cells  was  lost, 
the  epithelium  being  definitely  compressed  betwe€n  the  capsule  and  the  hyper- 
plastic cells  of  the  deeper  cortical  layers.  Where  not  compressed,  the  epithelial 
cells  of  the  zona  glomerulosa  were  columnar.  Their  cytoplasm  stained  lightly 
with  eosin  and  was  somewhat  granular,  and  the  nuclei  were  rich  in  chromatin. 
In  an  occasional  region,  cells  from  the  zone  glomerulosa  appeared  to  invade  the 
capsular  tissue  immediately  adjacent  to  the  gland.  The  characteristic  arrange- 
ment of  the  zona  fasciculata  and  the  zona  reticularis  in  long  columns  and  irregular 
anastomosing  cords  was,  for  the  most  part,  lost,  although  an  occasional  sugges- 
tion of  fascicular  arrangement  was  present  in  the  zona  fasciculata.  The  epithe- 
lium consisted  of  large,  irregularly  arranged,  polyhedral  cells  with  an  acidophilic 
cytoplasm  and  spheroidal,  vesicular  nuclei  which  varied  somewhat  in  size  and 
were  less  rich  in  chromatin  than  were  those  in  the  zona  glomerulosa.  Many  of 
these  cells  had  a  distinctly  foamy  cytoplasm,  and  many  others  toward  the  inner 
layers  of  the  cortex  were  heavily  pigmented  with  a  brownish  granular  pigment. 
There  was  an  enormous  diflfuse  hyperplasia  of  the  epithelium  of  these  two  layers, 
which  could  not  be  distinguished  one  from  the  other.  In  an  occasional  region, 
there  was  a  tendency  toward  encapsulation  of  small  nodular  groups  of  cortical 
epithelium  by  fibrous  tissue.  The  cortical  cells  were  seen  to  invade  the  glomerular 
zone,  in  regions  crowding  it  aside  and  becoming  adjacent  to  the  capsule,  at  times 
invading  this  structure,  and  occasionally  forming  small  extracapsular  adenomatous 
nodules  the  substance  of  which  was  continuous  with  that  of  the  gland.  In  regions 
this  extra-capsular  tissue  was  not  limited  by  a  capsule  of  its  own,  but  infiltrated 
the  adipose  tissue  (^fig.  3).  The  medulla  was  likewise  invaded  by  cortical  epithe- 
lium, and  in  places  islands  of  cortical  tissue  were  present  in  the  medulla.  There 
was  no  apparent  increase  in  connective  tissue  stroma  or  in  vascularity.  Regions 
of  the  suprarenal  gland  were  distinctly  vacuolated,  being  composed  of  signet  ring 
cells  resembling  those  of  adipose  tissue.  There  were  occasional  foci  of  lymphoid 
cells,  the  largest  one  of  which  contained  many  cells  with  large  eosinophilic  granules 
and  an  occasional  mononuclear  giant  cell.  Outside  the  capsule  there  were  many 
circumscribed  nodules  of  cortical  tissue.  In  places  these  cells  were  seen  to  invade 
the  adipose  tissue,  not  being  limited  by  a  capsule. 

There  was  an  extensive  diffuse  increase  in  medullary  tissue,  the  cells  of  whicli 
were  polyhedral  or  irregularly  oval,  and  were  arranged  with  marked  irregularity. 
The  nuclei  were  spherical  or  slightly  ovoid,  were  somewhat  vesicular,  and  con- 
tained a  moderate  amount  of  chromatin.  The  cytoplasm  was  somewhat  basophilic 
and  slightly  granular.  A  few  of  the  cells  possessed  foamy  cytoplasm  and  others 
contained  brownish  granular  pigment.  In  regions  there  was  a  slight  infiltration 
by  the  signet  ring  cells.  Tlie  medullary  tissue  had  a  bizarre  arrangement.  In 
l)laces  the  medulla  was  very  narrow ;  in  others  it  became  irregularly  widened. 
Some  regions  appeared  as  islands  and  streaks  of  cells  completely  surrounded  by 
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cortical  tissue.  In  others  the  cortical  cells  were  diffusely  infiltrating  the  medullary- 
tissue.  The  medullary  stroma  seemed  normal  in  amount,  and  there  was  no 
increase  in  vascularity.  In  sections  stained  with  van  Gieson's  connective  tissue 
stain,  there  appeared  an  increase  in  connective  tissue  in  the  occasional  regions 
where  there  was  an  attempt  at  nodular  arrangement  and  encapsulation  of  the 
cortical  epithelium.  In  one  region  in  the  medulla,  the  stroma  formed  relatively 
heavy  connective  tissue  strands.  Aside  from  that  in  the  region  mentioned  the 
connective  tissue  was  not  increased. 


1  J 


;^.v 


Fig.  3. — Suprarenal  gland  showing  invasion  of  the  adjacent  adipose  tissue  by 
outgrowth  of  cells  of  the  suprarenal  cortex,  infiltrating  like  neoplastic  tissue, 
although  the  cells  seem  to  be  normal  cortical  cells;  X  75. 


Testis :  In  sections  stained  with  hematoxylin  and  eosin,  the  testis  was  sur- 
rounded by  a  delicate  tibrous  tunica  albuginea,  which  projected  into  the  gland  at 
one  point,  forming  the  mediastinum  or  Inlus  testis.  The  tubules  appeared  to  have 
a  definite  fibrous  tissue  basement  mcmljrane,  were  small,  and  except  for  an  occa- 
sional suggestion  of  a  lumen  were  closely  packed  with  epithelial  cells  resembling 
Sertoli  cells  of  an  embryonic  testicle  (fig.  4).  Toward  the  capsule  the  tubules 
were  most  numerous,  but  were  widely  separated  and  irregularly  scattered  through- 
out  the   substance   of   the   gland,    which    was    made   up   almost   entirely   of   large 
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polygonal  cells,  the  cell  outlines  of  which  were  often  indistinct  (fig.  5).  The 
nuclei  were  round  or  slightly  oval  and  were  pale  and  vesicular.  The  cytoplasm 
was  more  acidophilic  than  that  of  the  tubular  epithelium  and  was  often  finely 
vacuolated.  The  cells  exhibited  no  pigmentation  and  resembled  Leydig  cells.  In 
one  region  in  a  subcapsular  position  there  was  a  small,  circumscribed  nodule 
apparentlj-  composed  of  closely  packed  tubules  filled  with  a  mass  of  cells  having 
round  or  oval,  hyperchromatic  nuclei  (fig.  4).  The  cell  outlines  could  not  be 
distinsuished.      The    van    Gieson    stain    showed    a    fairly    heavy    connective   tissue 


I  i::.  ).  Il.-.IkJl.  1  liL'  i)h()tumicr(i.L;rai.)li  ~Iim\\  -  tlu.  .i^cucra!  structure,  witii  but 
few.  undeveloped  setniniferous  tubules,  a  diffuse  cellular  intertubular  .uT^'Wth 
and  a  nodule  of  undeveloped  tubular  structures;   X  75. 


stroma  in  the  nodule.  Throughout  the  substance  of  the  gland  the  van  Gieson 
stain  demonstrated  a  stroma  that  was  not  appreciably  increased  in  amount.  Near 
the  hilus  of  the  gland  there  was  a  region  where  large  vacuoles  resembling  fat 
cells  were  present  in  tlic  substance  of  the  gland.  The  epididymis  was  small  and 
of  infantile  type,  and  occasionally  a  duct  siiowril  iiaiiiUary  epithelial  proliferation. 
Mallory's  stain  showed  only  a  delicate  collagenous  reticulum  around  the  blood 
vessels  and  tubules.  The  epididymis  was  widely  separated  from  the  capsule  of 
the  testis  bv   loose  areolar  cunncctive  tissue. 
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Other  Organs  :  The  nodule  at  the  base  of  the  bladder  consisted  of  a  mass  of 
spindle  cells  in  poorly  defined  bundles  resembling  underdeveloped  nonstriated 
muscle  fibers.  Xo  glandular  elements  were  seen,  and  there  was  nothing  to  indi- 
cate whether  this  was  a  rudimentary  prostate  or  uterus.  The  vagina  showed  no 
histologic  changes. 


Fig.  5. — Testicle ;  X  •200.  The  photomicrograph  shows  the  undeveloped  state 
of  the  organ,  which  much  resembles  the  testicle  of  an  embryo  in  an  early  stage. 
The  tubules  are  lined  with  cells  resembling  Sertoli  cells.  Between  the  tubules  are 
sheets  of  cells  resembling  Lcydig's  cells  as  seen  in  undeveloped  testicles. 


The  anterior  lobe  of  the  hypophysis  showed  a  slight  increase  in  connective 
tissue.  The  epithelial  cords  were  often  irregular  in  arrangement,  sometimes 
apparently  hypertrophied   and  containing  more  cullnid   than  normal. 
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Serial  sections  through  a  small  mass  of  tissue  occupying  the  site  of  the  pineal 
gland  failed  to  reveal  any  trace  of  pineal  tissue. 

In  the  region  of  the  cerebral  hemorrhage,  only  the  usual  infiltration  by  blood 
was  seen,  there  being  no  other  changes  recognizable  in  a  preparation  stained  with 
hematoxylin  and  eosin.  except  an  occasional  blood  vessel  surrounded  by  cells 
filled  witli  brown  pigment  as  if  from  a  previous  small  hemorrhage. 


l'"ig.  6. —  Ileum  sliowing  tiic  great  li\])erpl;isia  of  tlu'  l_\nipli(ji(l  ii>.sui.';   ,\  X\ 


The  thyroid  gland  showed  no  definite  almdrmalities. 

Peyer's  patches  of  the  ileum  exhibited  tremendous  iiyperpiasia.  eacli  fdllicle 
being  grcatl>'  enlarged  witli  a  CMUsjiicunus  germinal  center.  Tiiere  was  also  a 
diffuse  lymplioid  inllltration  between  the  follicles.  Otherwise  the  intestine  was 
normal.      Tiie    mesenteric    lymph    nodes    showed    marked    lymphoid    hyperplasia, 
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giving  rise  to  a  picture  that  was  distinctly  '"mulberry'"  in  type.  The  spleen  showed 
marked  increase  in  the  size  of  the  malpighian  bodies  which  had  fetal  characteristics. 

The  myocardium  was  somewhat  hypertrophied,  but  otherwise  showed  no 
changes.  The  aorta  showed  thickening  of  the  intima  with  but  slight  atheroma. 
The  media  was  not  changed.  The  arteries  everywhere  showed  thickening  of  the 
intima  without  degenerative  changes. 

The  kidneys  showed  occasional  small  areas  of  localized  atrophy  and  fibrosis 
beneath  the  capsule,  which  did  not  usually  extend  deeply  into  the  cortex.  Between 
these  areas  the  renal  tissue  was  approximately  normal.  Xo  evidence  of  old  or 
recent  inflammatory  changes  was  found  in  the  glomeruli  outside  of  these  arterio- 
sclerotic scars.  A  few  collecting  tubules  contained  calcified  masses,  apparently 
calcified  epithelium.  The  arterial  walls  were  greatly  thickened,  the  small  arterioles 
being  often  almost  occluded  and  their  walls  hyalinized.  These  observations  indi- 
cate that  such  renal  changes  as  were  present  were  tiie  result  of  arteriosclerosis. 
There  was  no  evidence  of  a  primary  glomerulonephritis. 

The  urinary  bladder  was  extremely  small  and  showed  an  enormous  hyper- 
trophy of  the  muscular  coats,  but  otherwise  appeared  normal.  The  urethra  was 
normal. 

The  liver  and  the  pancreas  showed  no  significant  changes. 

COM?.rENT 

Classification  of  PscHdolicruiaplirodilisin  According  to  Klcbs. — • 
Xeiigebauer,-  in  his  extensive  monograph  on  ijseiidohermapliroditism. 
vises  the  generally  accepted  classification  of  Klebs,  recognizing  pseudo- 
hermaphroditi.sm  of  two  t}pes.  the  masculine  in  which  the  gonads  are 
testicles,  and  the  feminine  in  which  they  are  ovaries.  Both  groups 
are  further  subdivided  into  the  internal,  external  and  complete  types. 
External  pseudohermajjhroditism  occurs  when  only  the  external  geni- 
talia, internal  when  only  the  internal  organs,  and  complete  when  both 
internal  and  external  organs,  are  not  jjroperly  developed.  The  case 
rejjorted  here  is  obviously  one  of  pseudohermaphroditismus  masculinus 
externus ;  that  is,  the  gonad  was  the  testicle  and  the  external  genitalia 
were  feminine.  This  group  is  rarely  found  associated  witli  hyper- 
plasias and  neoplasms  of  the  suprarenal  cortex,  by  far  the  larger 
])ercentage  of  such  associations  belonging  to  the  feminine  pseudoher- 
ma])hroditic  and  suprarenal  virilism  group.  It  is  significant  that 
statistically  ai)proximately  15  per  cent  of  all  ])seudohermaphrodites  are 
estimated  to  have  bilateral  ]iy])erijlasia  of  the  supr;u-enal  cortex. 


2.   Xeugeliaucr,     V.     L. :       IIemai)hniditismus    beim     Mensclicn,     Leipzig,     \V. 
Klinkhardt,  1908. 
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Classlficatioii  of  Suprarenal  Psciidohcniiaphroditisnt  According  to 
Gallais. — Largely  through  the  correlation  of  clinical  and  postmortem 
observations  it  has  become  recognized  that  malformations  of  the  supra- 
renal cortex  have  some  definite  relationship  to  anomalies  of  sexual 
development.  Credit  is  given  to  Bullock  and  Sequeira  ''  for  emphasizing 
this  relationship,  and  although  references  to  the  probable  relationship 
are  to  be  found  in  the  older  literature,  it  is  since  their  paper  that  a  con- 
siderable literature  has  grown  up  about  the  subject.  The  clinical  picture 
brought  about  in  the  presence  of  hyperplasia  or  tumor  of  the  suprarenal 
cortex  when  related  to  sexual  anomalies  has  been  given  bv  Gallais  * 
the  name  "le  syndrome  genito-surrenal."  and  he  has  divided  cases  in 
which  this  syndrome  appears  into  four  groups  based  on  the  age  of  the 
person  at  the  time  of  the  appearance  of  the  symptoms. 

Grou])  1,  "le  pseudohermaphroditisme  surrenal."  contains  cases  of 
true  suprarenal  pseudohermaphroditism,  which  are  far  more  frequentlv 
of  the  feminine  type,  that  is,  the  gonad  is  the  ovary.  Masculine  pseudo- 
liennaphroditism  also  occurs  in  this  grou]).  l)ut  is  rare. 

Group  II,  "le  virilisme  surrenal.''  embraces  cases  occurring  after 
l)irth  in  the  prepuberty  period,  leading  to  virilism.  This  condition  is 
the  most  common  and  is  found  most  frequentlv  in  girls.  It  gives  rise 
in  varying  degrees  to  symptoms  of  al)normal  development  of  the  bodv 
with  pubertas  praecox  (  sexual  precocity ) ,  obesity,  hypertrichosis  and 
liypertrophy  of  the  clitoris.  When  this  condition  occurs  in  I)ovs. 
])ubertas  praecox  and  obesity  are  present  together  with  an  accentuated 
virilism.  The  sexual  precocity  may  be  distinguished  from  ovarian  and 
pineal  jjrecocity  by  the  heterosexual  hair,  and  the  adiposity  from  that 
of  ]:)ituitary  lesions  I  I'Voehlich's  syndrome)  by  the  sexual  precocitv 
( ( )|)penheinHT   and    l-'ishberg  '' ) . 

( h'oup  111.  "la  forme  menstruclle,"  includes  cases  occurring  in 
women  in  adult  life  during  the  years  of  menstrual  activit\-.  WOmen 
with  this  condition  show  amenorrhea,  obesity,  hypertrichosis  of  the 
masculine  ty])e,  enlargement  of  the  clitoris  and  a  frequent  change  of 
attitude   tow.'ird    the   male   tvi)e.      That    this   groui)   is    small    is   broui-iit 


3.  Bullock.    W.,    and    Sc(|ueira.    j.    II.:      On    tlu'    Kilation   of    tlio    Suprarenal 
Capsules  to  the  Sexual  Organs.  Tr.  I^ith.  Soc.  London  56:189,  1905. 

4.  Gallais,    .Mfrcd :      I.e    syndmnK'    yenito-surrenal ;    etude    anatomo-clini(|ue, 
Paris,   1914. 

5.  Oppenlieinier,   P>.   S..  and   Fishlnr.u.  .\. :     Tlie  Association  of   Hypertension 
witli   Suprarenal  Tumors,  .Arcli.   Int.   Mid.  34:6.^1,   19J4. 
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out  in  a  recent  paper  of  Crosbie  and  Smith ''  concerning  a  woman 
who  showed  typical  changes  in  secondary  sex  characteristics  in  relation 
to  an  adenoma  of  the  suprarenal  cortex.  This  case  they  believed  to 
l)e  only  the  third  or  fourth  authentic  instance  on  record  in  the  (iallais 
third  group,  i.  e.,  the  adult  in  the  child-bearing  period.  It  is  of  great 
interest  to  note  that  removal  of  the  timior  effected  a  reversioti  to 
the  normal  female  habitus.  More  recentlv  Bauer  '  reported  the  case 
of  a  woman  35  years  of  age  apparently  belonging  to  this  group.  Over 
a  i)eriod  of  one  and  one-half  years  she  gradually  became  more  obese, 
began  to  show  hypertrichosis,  masculine  in  type,  and  had  an  associated 
amenorrhea.  The  sexual  instinct  disappeared.  ( gynecologic  findings 
were  normal.  The  blood  pressure  ranged  from  175  to  185  svstolic  and 
was  110  diastolic.  The  woman  was  operated  on  for  a  suprarenal 
tumor,  but  none  was  found.  After  a  short  period  of  time  she  died, 
and  autopsy  revealed  normal  suprarenal  glands  with  a  narrow  lipoid 
zone.  The  hypophysis  was  normal,  and  the  kidneys  showed  slight 
arteriosclerosis  (Bauer').  Adult  men  seldom  show  the  sexual  and 
somatic  changes  seen  in  children  and  in  women.  According  to  Rolles- 
ton  ^  there  is  only  one  authentic  recorded  case  of  feminism  occurring 
in  an  adult  man  with  a  tumor  of  the  suprarenal  cortex. 

Group  I\^,  "la  forme  obstetricalle,"  includes  cases  occurring  during 
the  period  near  and  after  the  menopause.  Here  the  clinical  picture  is 
indistinct.  Adiposity  is  commonly  present,  and  hypertrichosis  may  or 
may  not  manifest  itself. 

As  emphasized  by  von  (iierke,''  changes  in  tlie  suprarenal  glands 
are  not  imiform  in  the  single  groups,  nor  can  specific  changes  be  made 
out  in  connection  with  certain  symptoms.  Likewise,  all  changes  that 
have  commonly  been  observed  in  connection  with  disturbed  sexual 
development,  hyperj)lasias,  adenomas  and  hypernephromas,  may  also 
occur  without  malformations  of  the  genital  organs  and  clinical  genital 
symptoms.  Since,  in  certain  instances,  symptoms  have  disappeared  with 
removal   of  the   tumor,  there   is   little   room   to   doulit   that   nioriMiolo<ric 


6.  Crosbie.   A.   H..   and   Smith,   L.   W. :      Primary   Tumors   of  the   Suprarenal 
Capsule  with  Especial  Reference  to  Adrenal  Virilism,  J.  I'rol.  19:241,  1928. 

7.  Rauer,    Julius :      Ueber    function    des    gesamten    Xebennieren    system   ohne 
anatomischen  Befund,  Wien.  klin.  Wchnschr.  43:, ^82,   19.30. 

8.  Rolleston,  Sir  Humphrey:     The  Manifestations  of  Primary  Tumors  of  tlie 
.•\drenais.   West  London   M.  J.  31:10.=;.   192.=!. 

9.  von     Gierke,     E. :      Ueber     Interrenalisnius     und    intcrrenale     Intoxikatit)n. 
Vcrhandl.  d.  deutsch.  patli.  Gcscllscb.  33:449.   1928. 
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changes  in  the  suprarenal  glands  do  at  times  and  in  some  as  yet  unknown 
manner  cause  changes  in  the  genital  system. 

Influence  of  the  Biscsital  Character  of  the  Ovary  on  Development 
of  Pseudolierniapliroditisin. — \\'hile  the  determination  of  pseudoher- 
maphroditism is  a  verv  difficult  prol)lem.  it  is  interesting  to  speculate 
on  the  possihle  influence  of  the  hisexual  character  of  the  ovary  on 
the  development  of  such  states.  In  origin  and  early  development  the 
(jvary  and  the  testis  are  identical.  The  medulla  of  the  ovary  develops 
from  the  primary  sex  cords  arising  from  the  germinal  epithelium,  and 
furnishes  a  complete  homologue  of  the  seminiferous  tuhules  in  the 
male.  The  ovarian  cortex  develops  later  from  the  cords  of  Pfliiger, 
for  which  the  male  gonad  never  forms  normally  any  homologue.  The 
l)isexual  potentialities  of  the  ovary  are  well  illustrated  in  the  female 
l)ird,  which  is  peculiar  in  that  the  left  gonad  alone  matures  to  form 
the  ovarv,  while  the  right  gonad  persists  in  a  rudimentary  state  and  to 
some  extent  in  an  emhryonic  condition.  This  situation  was  made  the 
basis  of  significant  investigations  by  Domm.^"  If  the  left  ovary  is 
removed  either  in  voung  or  sexually  mature  fowls,  the  right  rudimen- 
tary gland,  in  by  far  the  largest  number  of  instances,  forms  a  testis-like 
body.  At  times  an  ovary  or  an  ovotestis  develops,  such  cases  being 
regarded  as  evidence  of  accompanying  formation  of  the  ovarian  cortex 
of  the  right  gonad  before  the  influence  inhibitory  to  the  right  cortical 
development  Iiegan  to  operate.  ( )n  the  left,  if  a  small  portion  of 
medullarv  tissue  remains  at  tlie  time  of  removal  of  the  gland,  a  testis- 
like  body  mav  develoj)  from  tliat  residue;  if  a  portion  of  cortical 
substance  also  remains  an  ovarv  or  ovotestis  ma\'  be  formed.  There 
is  a  distinct  masculinizing  ettect  on  the  accessory  organs  of  reproduc- 
tion and  otiier  sextial  characteristics  in  the  i^resence  of  the  testis-like 
gonad  that  forms  from  the  rudimentary  right  gonad  after  removal  of 
the  left  ovary.  In  an  analysis  of  the  biologic  factors  involved  in  this 
situation,  Lillic  "  stated  "with  resj^ect  to  endocrine  organization  the 
female  thus  appears  essentially  as  rni  hermaphrodite  in  which  the  mascu- 
line component  is  never  extingui>ln(l  hut  merely  ([uiescent."  To  c[Uote 
Lillie  further,  "the  evidence  for  the  hisexual  character  of  the  female 
is  as  conclusive  for  mammals  as  for  birds,  and.  while  the  experimental 


1(1.  Doinin.  T,.  \.:  Xcw  Ivxperiiiifiits  on  Ovariotomy  ami  tlio  Prol)lcin  of  Sex 
Tnversion  in  the   Idwl,  j.  Exper.  Zool.  48:31,   1927. 

11.  I.illic.  I'".  K. :  'ri)e  Present  Status  of  the  Prohlem  oi  "Sex  Inversion"  in 
The  Hen.  J.   h:Ni)er.   Zool.  48:175,   1926. 
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evidence  is  not  complete,  points  to  the  same  conclusion  that  it  is  the 
female  in  mammals  as  well  as  in  birds  that  possesses  bisexual  charac- 
teristics." The  sterile  free  martin  in  cattle  studied  extensively  by 
Lillie  ^-  is  the  female  of  two-sexed  twins.  It  is  zygotically  a  female, 
modified  by  receiving  through  anastomosis  of  blood  vessels  of  the  two 
placentae  the  sex  hormone  of  the  male  twin,  which,  circulating  in 
both  individuals,  results  in  ])roducing  an  organism  with  male  gonads 
and  internal  genitalia  approaching  the  male  type,  but  with  female  exter- 
nal genitalia.  The  cortex  of  the  ovary  does  not  develop  in  such  a 
female,  ])eing  suppressed  bv  the  male  sex  hormone.  Lillie  stated  that 
here  "a  gonad  with  a  primary  female  determination  may  form  a  struc- 
ture which  is  morphologically  a  testis  through  suppression  of  the  cortex 
and  overdevelopment  of  the  medullary  cords  under  the  influence  of 
the  male  sex  hormone."  The  resulting  situation  indicates  that  "sex  in 
mammals  cannot  be  diagnosed  by  character  of  gonads  alone.  The 
unexpected  result  is  reached  that  the  external  genitalia  and  the  mam- 
mary gland  are  more  reliable  criteria  of  female  sex  than  the  internal 
parts." 

In  a  discussion  of  the  present  case.  Dr.  C.  R.  Moore  suggested  that 
the  anatomic  structure  presented  by  the  free  martin  is  curiously  like 
that  of  the  masculine  pseudohermaphrodite  reported  in  this  paper.  The 
infiuence  that  may  have  brought  about  a  suppression  of  the  ovarian 
cortex  in  early  fetal  life  is  entirely  speculative.  It  may  be  that  the 
development  of  the  suprarenal  hyper])lasia  and  the  suppression  of  the 
ovarian  cortex  were  conditioned  liy  the  same  force.  Mathias  '■''  believed 
that  the  primary  role  in  the  genital  maldevelopment  belongs  to  the 
suprarenal  cortex  and  calls  the  condition  "interrenalismus,"  while  von 
Gierke  "  uses  the  term  "interrenal  intoxikation." 

In  the  person  under  discussion,  the  gonad  during  embryonic  life 
a])])arentlv  secreted  sufficient  hormone  to  influence  the  develojiment  of 
the  vas  deferens  and  a  rudimentary  epididymis,  but  except  for  the 
patient's  extreme  height,  it  is  difficult  to  determine  any  evidence  of 
male  sex  hormone  secretion  in  extrauterine  life.  The  ])atient  seemed 
sexually  neutral,  i)hysiologically  as  well  as  in  her  behavior.  This  is 
of  j^articular  interest  in  view  of  the  large  numl)er  of  cells  resenil)Iing 


12.  Lillie.  F.  R.  :     The  Free  Martin:     A  .Study  of  tlie  .\clii)ii  of  Sex  lldrmdiic 
in  the  h'etal  Life  of  Cattle,  J.  E.xper.  Zool.  23:371,  1917. 

13.  Alathias,  E.,  and  Petzal,  F. :     I'.ine  Weitere  Beohachtunn  von    Interrenalis- 
mus. Klin.  Wchnschr.  5:2.113.  1926. 


Levdig"  cells  observed  in  the  testicle.  As  brought  out  by  ]\Ioore/*  the 
role  of  the  Levdig  cells  in  the  ])roduction  of  the  male  sex  hormone  is 
bv  no  means  settled.  It  seems  probalile  that  they  are  not  of  the  extreme 
importance  commonly  attributed  to  them. 

Krabbe  ^''  did  not  lielieve  that  the  cases  of  suprarenal  tumor  or 
suprarenal  hyperplasia  associated  with  virilism  or  pseudohermaphro- 
ditism prove  any  especial  connection  between  the  suprarenal  glands  and 
sexual  development,  and  that  this  association  may  be  just  as  well  or 
lietter  explained  by  the  development  of  early  emliryonic  life.  He 
postulated  that  the  male  portion  of  the  ovary,  being  intimately  associated 
with  the  development  of  the  suprarenal  inland  in  the  beginning"  stages, 
is  absorl)ed  in  some  instances  by  the  gland  and  developed  into  a  part 
of  its  structure.  Later  development  and  secretion  of  these  misplaced 
cells  cause  male  characteristics  to  develop  in  the  female,  bringing  about 
a  state  of  virilism  or  feminine  pseudohermaphroditism. 

Among  the  authors  other  than  those  cited  whose  papers  on  virilism 
and  pseudohermaphroditism  are  valual)le  may  be  noted  Glynn. ^'^ 
Brutschy,''  Collett '*  and  Scabell.'" 

Prcz'ioitsly  Recorded  Cases  of  PseudoJiermaplirodithiiins  Mascu- 
liiiiis  Exfeniiis  Associated  li^itli  Hyperf'lasia  of  the  Snprareual  Cortex. 
— On  reviewing  the  literature,  the  recorded  case  appears  to  be  the  fourth 
of  pseudohermaphroditismus  masctilinus  externus  associated  with 
hyperplasia  of  the  suprarenal  cortex  and  the  second  such  case  occiu"ring 
in  an  adult. 

Brutschy  ^'  in  1920  reported  the  occurrence  of  a  bilateral  hyper- 
plasia of  the  suprarenal  glands  and  an  accessory  suprarenal  gland  in 
a  14  dav  old  infant  dying  of  an  acute  gastro-intestinal  (listurl)ance. 
The  external  genitalia  were  feminine  in  ty])e  with  two  labia,  a  small 
clitoris  and  a  flat  vaginal  pit.   l)ut   no   vagina.     The   internal  genitalia 
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consisted  of  two  testicles  which  lay  on  either  side  in  the  proximal  part 
of  the  inguinal  canal.  On  the  right  testicle  lay  a  small  mass  of  acces- 
sory suprarenal  tissue.  Brutschy  descrihed  a  hard  muscle-like  mass 
that  lay  behind  the  neck  of  the  bladder  and  into  which  led  two  long- 
canals.  There  was  no  evidence  of  uterus  or  of  tubes.  The  only  other 
abnormal  findings  were  a  split  uvula  and  an  accessory  spleen. 
.  Krabbe -"  in  1924  described,  in  a  new-born  child  who  lived  only 
fifteen  hours,  external  genitalia  that  were  essentially  feminine.  Inter- 
nallv  on  the  right  a  small  testis  had  descended  into  the  labium.  Xo 
testis  was  present  on  the  left,  but  in  the  abdomen,  apparently  occupying 
the  place  of  a  second  testis,  there  was  a  tumor  of  suprarenal  cortex 
tissue  which  showed  no  division  into  the  characteristic  zones.  Xo 
rudimentary  uterus  was  present.  In  the  testis  and  epididymis  there 
were  inclusions  of  cells  that  resembled  those  of  the  suprarenal  cortex. 
Krablje  called  attention  to  the  fact  that  the  interstitial  cells  of  the  testis 
may  resemble  closely  the  cells  of  the  si;prarenal  cortex.  The  suprarenal 
glands  themselves  were  small  and  of  essentially  normal  structure.  The 
infant  presented  in  addition  spina  bifida,  paralysis  of  both  lower 
extremities  and  clul)feet. 

Apparently  the  first  reported  case  of  pseudohermaphroditismus  mas- 
culinus  externus  with  hyperplasia  of  the  suprarenal  cortex  in  an  adult 
was  described  by  von  (iierke  "  in  1928.  A  62  year  old  woman  had  never 
menstruated  and.  although  married,  was  childless.  There  had  never 
l)een  the  least  doubt  concerning  her  sex.  She  underwent  an  operation 
for  double  inguinal  hernia.  In  l^oth  hernial  sacs  were  found  bodies 
that  macro-scopically  and  microscopically  resemljled  testicles.  The 
ductus  deferens  was  typical.  Fourteen  days  following  operation  the 
]:)atient  died  of  ])ulmnnary  eml)olism.  Xecropsy  disclosed  a  body  with 
feminine  distribution  of  hair,  palpable  firm  breasts,  and  external  geni- 
talia of  entirely  feminine  appearance  with  large  and  small  labia  and  a 
small  clitoris.  The  vagina  was  3  or  4  cm.  long.  The  spermatic  duct 
l)roceeded  from  the  inguinal  canal  to  its  normal  position  behind  the 
l)ladder,  where  there  was  also  a  microscoj^c  seminal  vesicle  containing 
only  desquamated  cells  and  no  spermatozoa.  The  ducts  oj)ened  into 
the  upper  end  of  the  vagina.  There  was  ])resent  a  structure  that  may 
have  been  a  rudimentary  prostate.  The  ])reasts  showed  microscopically 
the  picture  of  a  virgin  mammary  gland.     There  were  adenomas  of  both 


2U.  Krabbe.    K.    H.:      Ferboklet    Melleiii    Rinyrebarktumores    og    Pseudoher- 
map.'nrnditisme,  1  lospitalistid.  67:651.  1924. 
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suprarenal  cortices.  Neither  a  clinical  record  of  the  blood  pressure 
nor  an  anatomic  description  of  the  condition  of  the  heart  or  of  the 
blood  vessels  was  included  in  the  report. 

THE     RELATIOX      OF     THE      SUPRARENAL      HYPERTROPHY      TO     THE 
HYPERTENSION 

Hypertension  has  l)een  observed  as  a  concomitant  of  hyperplasias, 
adenomas  and  hyperne])hromas  of  the  suprarenal  cortex,  as  well  as  of 
hyperplasias  and  chromaffin  cell  tumors  of  the  medulla.  Oppenheimer 
and  Fishberg"  °  believed  that,  in  certain  instances,  at  least,  there  is  a 
catisal  relationship  between  the  hyperplasia  or  tumor  and  the  hyperten- 
sion. They  cited  as  evidence  thirteen  cases  recorded  in  the  literature 
and  added  two  of  their  own,  one  with  necropsy  and  one  in  which  the 
diagnosis  seemed  very  probal)le,  in  which  no  anatomic  cause  other  than 
a  demonstrable  stiprarenal  tumor  could  be  brought  forward  in  explana- 
tion of  the  hypertensive  condition.  Particularly  interesting"  are  two 
cases  of  Volhard's  ([noted  Iw  Fishl)erg  in  which  the  clinical  picture  was 
that  of  difftise  nephritis  with  albuminuria.  In  both  instances  after  the 
removal  of  a  hypernephroma,  the  hv])ertension  disap]ieared.  Con- 
vincing also  are  coincident  findings  of  h\pertension  and  sui)rarenal 
tumor  in  children  with  no  other  demonstrable  lesion  to  which  the 
hypertension  might  be  attributed.  These  authors  also  bring  forward 
considerable  anatomic  eyidence  from  series  of  cases  reported  in  the 
literattu'e  that  "dififuse  hyperplasia  and  circumscribed  adenoma  forma- 
tion in  the  su])rarenal  cortex  are  exceedingly  common  in  persons  suffer- 
ing from  hy])ertension  whether  it  is  nephritic  or  essential  in  t\pe." 
More  recently  Fishberg  -'  brought  the  literature  on  the  subject  to  date, 
adding  a  case  re]X)rted  by  Strauss  --  in  which  a  hypernephroma  in  an 
adult  woman  was  accom])anied  b\-  ])()th  \irilisni  and  Inpertension  for 
which  there  was  no  other  demonstrable  catise.  He  also  cited  four 
cases  in  which  h\-])ernephroma  in  children  has  been  accompanied  by  both 
])ubertas  praeco.x  and  h\pertension.  (  )tlK'r  series  of  cases  are  noted 
in  which  hyperjjlasia  of  the  su])rarenal  luedulla  has  been  obseryed  in 
connection  with  hyjiertension.  In  ;i  critical  reyiew  of  the  literature, 
the  autlior  traced  the  dexelopnient  and  lack  ot  sujijiort  nf  the  conceptiim 


21.  ]""ishbcr,i>,  .\.  AT.:     Hypertension  and  Xephritis,  riiiladi'Ipliia,  Lea  \-  I'eliiuer. 
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that  the  hypertension  is  due  to  hyperepinephrinemia.  The  theory  that 
the  cortex  plavs  some  role  in  the  production  of  epinephrine  is  not 
proved,  and  the  presence  of  epinephrine  in  the  blood  of  hypertensive 
patients  has  never  Ijeen  satisfactorily  demonstrated,  although  the 
epinephrine  content  of  the  suprarenal  glands  may  be  increased  in  con- 
ditions with  higli  Ijlood  pressure  such  as  hypertension  and  nephritis 
( Wells -"j.  Rabin-*  recently  reported  a  chromafifin  cell  tumor  (pheo- 
chromocytoma  or  paraganglioma)  of  the  suprarenal  medulla,  collecting 
reports  of  thirtv  such  tumors  from  the  literature  and  stimmarizing  all 
of  the  available  information  concerning  the  related  clinical  histories 
and  observations  at  necropsy.  It  is  significant  to  note  that  in  nine 
of  the  thirty  cases  and  in  his  own  case  there  was  present  hypertension 
independent  of  renal  disease.  In  two  additional  cases  no  clinical  reports 
were  availalile.  but  there  was  pathologic  evidence  of  hypertension. 
Paroxysmal  li}  jiertension  was  present  in  two  other  instances.  In  pre- 
senting a  case  of  paraganglioma  with  diffuse  arteriosclerosis  and  arterio- 
losclerosis,  Biebl  and  Wichels  -'  attributed  the  condition  to  a  prolonged 
overproduction  of  epinephrine,  concluding  that  epinephrine  sclerosis  in 
man  differs  for  some  reason  from  exi^erimentally  produced  epinephrine 
sclerosis  in  animals.  It  seems  more  probable  that  the  sclerotic  changes 
observed  by  these  authors  were  present  as  a  result  ni  the  prolonged 
hypertension. 

As  in  the  ]iroduction  of  the  "syndrome  genito-siu'renal,"'  it  is  not 
known  wliy  liy  far  the  larger  percentage  of  suprarenal  tumors  fail 
to  give  rise  to  hypertension.  Fishberg  -"  stated  that  "'it  seems  ix)ssible 
that  a  distiu"bance  in  the  relations  between  the  suprarenals  and  other 
organs  of  internal  secretion  results  in  some  unknown  way  in  the  vaso- 
constriction which  produces  the  hypertension."  At  present  knowledge 
concerning  the  relation  of  the  suprarenal  glands  both  to  sexual  dis- 
turbances and  to  hypertension  is  speculative. 

THE     PINEAL     GLAND 

Serial  sections  through  the  region  of  the  pineal  gland  of  the  ])atient 
failed   to   disclose   the   i)resence   of   ])ineal   tissue.      In   ri   discussion   of 
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changes  in  the  pineal  gland,  Horrax  and  Bailey  '-"  pointed  out  that  the 
chief  theory  concerning  the  function  of  the  pineal  gland  is  that  a 
secretion  from  this  organ  inhibits  puberty,  and  that  at  the  time  of 
puberty  involutional  changes  in  the  gland  inhiliit  the  secretion,  thus 
allowing  sexual  characteristics  to  develop.  Destructive  lesions  of  the 
pineal  gland  are  known  at  times  to  be  associated  with  precocious  puberty 
in  bovs.  Xo  such  proved  case  exists  in  association  with  precocious 
pubertv  in  girls.  On  the  other  hand,  as  these  atithors  showed,  such 
timiors  mav  1)e  ])resent  with  failure  of  development  of  precocious 
pubertv.  Zandren  -"  in  1921  reported  an  instance  of  absence  of  the 
pineal  l)ody  in  a  l)oy  16  years  old.  The  child  had  developed  normally 
to  the  age  of  10.  but  none  of  the  phenomena  of  puberty  followed. 
The  thyroid  gland  and  the  hypophysis  seemed  normal,  but  the  structure 
of  the  testicle  corresponded  to  that  of  a  child  of  2  years.  Zandren 
postulated  from  this  case  that  the  main  function  of  the  pineal  body 
is  to  initiate  rather  than  to  inhibit  puberty.  If  the  tumor  of  the  pineal  body 
is  a  pinealoma  or  an  adenoma,  it  may  be  argued  that  an  increased  secre- 
tion initiates  a  precocious  puberty,  thus  lending  support  to  Zandren's 
theory.  To  quote  Horrax  and  Bailey.-''  "unfortunately  for  this  theory 
not  all  the  tumors  associated  with  the  pubertas  praecox  are  pinealomas. 
many  are  teratomas,  and  one  might  ]Doint  again  to  similar  tumors 
imaccompanied  by  jirecocious  puberty."  Further  complicating  the 
picture,  the  same  authors  reported  a  case  in  which  a  ganglioneuroma 
developing  from  the  anlage  of  the  ])ineal  gland  completely  replaced 
the  structure,  no  cells  resembling  the  niirinal  structure  of  the  pineal 
l)odv  being  present.  Tlie  ])atient.  however,  a  man  40  years  old,  attained 
a  normal  ]:)hysica].  mental  and  sexual  development.  Krabl)e  -"  described 
the  occurrence  in  a  female  infant.  1  year  old,  of  a  i)ineal  gland  that 
had  been  transformed  into  a  pouch  of  neuroglia  with  thin  walls  and 
without  any  sign  of  pineal  cells.  The  infant  did  not  present  any 
remarkable  symjHoms  except  a  hydrocephalus  and  es])ecially  no  signs 
of  a  precocious  jnibertv.  Krabb  -^  was  inclined  to  discredit  the  sug- 
gestion that  absence  of  the  pineal  gland  may  occur  in  man.  because 
he  had  noticed  that  when  the  brain  is  taken  awa\    from   the  cranium. 
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the  gland  often  becomes  detached,  the  organ  remaining  hanging  by 
the  vena  magna  galeni.  Because  of  the  coexisting  congenital  abnor- 
malities in  the  instance  recorded  in  this  report,  it  is  not  possible  to 
speculate  on  the  possible  significance  of  the  apparent  absence  of  the 
gland  as  lending  support  to  either  of  the  theories  concerning  its  func- 
tion. The  incident  is  recorded  as  a  part  of  a  most  extraordinary 
clinicopathologic  picture  which  in  the  light  of  present  knowledge  cannot 
be  explained. 

THE     LYMPHOID     TISSUES 

The  extensive  hyperplasia  of  the  l}mphoid  tissues  in  the  wall  of 
the  intestine,  the  mesenteric  lymph  nodes  and  the  malpighian  bodies 
of  the  spleen  is  of  peculiar  interest.  Brenner,-''  in  a  recent  paper, 
accumulated  considerable  evidence  that  the  site  of  the  essential  lesion 
in  Addison's  disease  is  the  suprarenal  cortex.  He  brought  out  the 
fact  that  in  many  cases  of  Addison's  disease,  due  either  to  atrophy  or 
to  tuberculosis,  there  is  present  a  status  thymicolymphaticus,  a  general- 
ized hyperplasia  of  lymph  glands  or.  at  times,  a  lymphoid  infiltration 
of  the  thyroid  gland.  Wells ""  pointed  out  that  marked  lymphoid 
infiltration  of  the  thyroid  gland  is  particularly  conspicuous  in  cases  o£ 
Addison's  disease  associated  with  selective  destruction  of  the  supra- 
renal cortex  with  relatively  intact  medulla.  Jaffe  ^^  stated  that  **the 
newer  evidence,  including  our  own  work  on  lymphoid  regeneration  fol- 
lowing suprarenalectomy,  supports  the  view  that  the  lymphoid  hyper- 
plasia both  in  Addison's  disease  and  status  lymphaticus  is  dependent 
upon  insufiiciency  of  the  interrenal  system  (suprarenal  cortex)." 
Marine,  Manley  and  Baumann  ^-  added  further  supporting  evidence 
that  impaired  function  of  the  suprarenal  cortex  is  responsible  for 
thymic  and  lymphoid  hyperplasia.  In  view  of  these  recent  observations, 
the  lymphoid  hyperplasia  in  the  case  under  consideration  may  or  may 
not  be  significant,  but  is  of  interest,  occurring  as  it  does  in  the  presence 
of  a  marked  increase  of  both  cortical  and  medullary  suprarenal  tissue. 
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SUMMARY 

The  case  of  a  woman  who  died  at  the  age  of  26  years  from  a  cerehral 
hemorrhage  is  reported.  Chnically  her  condition  had  been  diagnosed 
as  chronic  dift'use  nephritis,  hypertension,  hypogonadism  and  infantil- 
ism. Postmortem  examination  disclosed  a  marked  hyperplasia  of  supra- 
renal tissue  associated  with  pseudohermaphroditismus  masculinus 
externus,  marked  cardiovascular  changes,  apparent  absence  of  the  pineal 
gland  and  an  extensive  hyperplasia  of  the  l\mphoid  tissue  in  the  wall  of 
the  intestine,  the  mesenteric  lymph  nodes  and  the  malpighian  bodies  of 
the  spleen.  The  relationship  of  the  suprarenal  hyperplasia  to  the 
anomalous  development  of  the  genital  organs  and  to  the  hypertensive 
condition  is  discussed. 

April  13.  19.31 


THE     niMUXOLOGIC     SPECIFICITY     OF     AXTIGEXS 
OF     THE     BRAIX  * 

JULIAN     H.     LEWIS 

Many  attempts  have  been  made  to  demonstrate  for  the  various  organs  of  the 
body  an  immunologic  specificity  that  is  comparable  to  the  specific  character  of  their 
functions,  anatomy  and  chemical  composition.  The  existence  of  organ-specific 
antigens  permits  the  immunologic  differentiation  of  the  different  organs  within  the 
same  species  and  establishes  a  relationship  of  the  same  organ  in  dift'erent  species. 
The  classic  example  of  such  an  organ  specificity  is  that  of  the  crystalline  lens.  An 
absolute  dift'erentiation  of  this  organ  from  all  other  organs  in  the  body  can  be 
made  by  appropriate  immunologic  reactions,  and  as  a  corollary,  no  differentiation 
can  be  made  between  the  crystalline  lens  of  any  species.  This  complete  organ 
specificity  also  carries  with  it  the  ability  to  form  iso-antibodies.  An  animal  can 
be  sensitized  and  shocked  with  its  own  lens.  As  to  other  organs  of  the  body, 
a  slight  and  inconstant  dift'erentiation  can  be  made  within  the  species.  This  has 
been  found  to  be  particularly  true  in  comparisons  of  the  sex  organs  with  other 
organs,  but  no  relation  has   been  found  between  sex  organs  of  different  species. 

Recently.  Witebsky  reported  that  the  brain  can  be  placed  in  the  same  class  as 
the  crystalline  lens,  since  it  contains  antigens  that  show  absolute  organ  specificity. 
The  only  difference  between  the  crystalline  lens  and  the  brain  is  that  the  si>ecific 
antigen  of  the  latter  is  reported  to  be  lipin.  Because  of  the  importance  of  this 
contribution.  I  have  repeated  and  extended  W'itcbsky's  cxi)criments  in  order  to 
verifj'  them. 

Rabbits  immunized  with  a  suspension  of  rat.  beef  or  guinea-pig  brain  form  anti- 
serums that  react  not  only  with  suspensions  of  brains  of  other  mammals,  but  also 
with  those  of  birds,  fish  and  reptiles.  Alcoholic  extracts  serve  as  antigens  just 
as  well  as  do  the  suspensions.  By  saturation  experiments,  some  dift'erentiation 
can  be  made  between  these  interacting  antigens  of  the  brain,  since  by  saturation 
experiments  all  antibodies  for  a  heterologous  antigen  can  be  removed  without 
removing  the  antibodies   for  the  homologous  antigen  of  the  brain. 

May   11.   V)M 
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GAUCHER'S     DISEASE 
ERXEST     KRAFT 

AND 

HEXRY     F.     HOOKER 

An  unmarried  woman,  aged  25,  with  a  markedly  enlarged  spleen,  had  lost 
weight  and  strength  for  several  months.  The  spleen,  which  was  removed  surgically, 
measured  31.2  by  21.6  by  14.4  cm.  and  weighed  6,800  Gm.  The  histologic  structure 
was  that  of  Gaucher's  disease.  Following  splenectomy,  the  patient  improved 
markedly  in  health.  The  father  and  a  brother  of  the  patient  are  known  to  have 
had  enlargement  of  the  spleen. 

Mav   11.   1931 


COXGEXITAL    DIAPHRAGMATIC    HERXIA     ASSOCIATED 
WITH     AX     ACCESSORY     LUXG 

CHESTER  C.  GUY 

AXD 

GEORGE  RAXD 

A  full-term  female  infant  lived  one  hour  after  birth.  A  diaphragmatic  hernia 
on  the  left  bulged  into  the  chest  and  occupied  three  fourths  of  the  left  half 
and  contained  the  stomach,  the  small  bowel,  the  cecum,  the  ascending  colon,  the 
pancreas  and  the  spleen.  In  the  lower  portion  of  the  left  pleural  cavity,  behind 
and  medial  to  the  hernial  sac,  was  an  accessory  mass  of  lung  tissue,  4  by  2  by 
2.5  cm.,  attached  medially  to  the  upper  surface  of  the  diaphragm  at  the  edge  of  the 
hernial  opening  by  a  pedicle  8  by  8  mm.  The  arterial  blood  supply  was  chiefly 
through  a  branch  from  the  thoracic  portion  of  the  aorta.  Microscopically,  the 
structure  of  the  tissue  was  that  of  fetal  tissues  of  the  lung  with  atelectasis. 

Mav   11.   1931 


FAMILIAL     COXGEXITAL     ATRESIA     OF     THE 
IXTESTIXE 

ERIC     A.     FEXXEL 

A  secundipara,  aged  27,  was  delivered  of  a  male  child  with  a  distended  abdomen. 
The  anal  opening  of  the  child  was  patent,  but  an  obstruction  of  the  rectum  was 
found  2  inches  (5  cm.)  above.  Eight  hours  after  birth,  with  the  patient  under  spinal 
anesthesia,  laparotomy  released  more  than  a  pint  of  serofibrinous  e.xudate  and 
demonstrated  extensive  adhesions  between  the  abdominal  viscera.  The  rectum  was 
small,  and  the  sigmoid  colon  had  a  diameter  of  9  mm.  and  seemed  solid.  A  tube 
was  inserted  into  the  rudimentary  lumen,  and  the  laparotomy  wound  was  closed. 
The  child  died  seven  hours  later  (fifteen  hours  after  birth).     Cultures  of  the  peri- 
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toneal  exudate  were  sterile.  There  were  no  changes  in  the  esophagus,  lungs,  heart, 
pleurae,  gallbladder,  bile  ducts,  kidneys,  ureters  and  urinary  bladder.  A  generalized 
fibrinous  exudate  covered  the  viscera  of  the  abdomen.  The  lower  portion  of  the 
duodenum  had  a  thin  wall  and  an  empty  dilated  lumen.  The  jejunum  and  ileum 
were  distended  with  meconium,  soft  in  the  upper  loops  and  firm  in  the  lower  loops. 
The  wall  of  the  small  bowel  was  thin.  The  cecum  was  large;  the  colon  was  firm 
and  had  a  diameter  of  9  mm.  The  wall  of  the  first  7  cm.  was  thin;  the  lumen 
was  7  mm.  in  diameter  and  contained  brown  meconium.  Beyond  this  portion,  the 
lumen  of  the  colon  was  a  small  cleft  which  disappeared  in  the  rectum.  Histologic 
preparations  of  the  small  bowel  had  no  noteworthy  changes.  Those  of  the  colon 
had  the  usual  tissue  structures.     There  were  no   inflammatory  reactions. 

On  the  third  day  after  birth,  the  brother  of  this  child,  who  was  born  to  the 
mother  thirteen  months  before  her  second  confinement,  had  symptoms  suggesting 
pyloric  stenosis.  The  distal  8  inches  (20.32  cm.)  of  the  small  bowel  and  the 
entire  colon  had  a  diameter  of  1  cm.,  and  the  cecum  was  small.  There  were  no 
tortious  or  thrombosed  vessels.  No  congenital  anomalies  are  known  in  the  families 
of  the  father  and  the  mother  of  these  infants.  Some  hereditary  factor  seems 
concerned  with  the  malformations. 
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Bowel,  acquired  syphilitic  ulcers.  8:224 

relation  to  B.  coli  kidney  infections.  11:348 
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abscess  caused  by  an  organism  corresponding  to  the  micro- 
coccus intracellularis,  8:58 
abscess  caused  bv  fusiform  bacilli.  9:9o 
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Bursa,  enlarged  popliteal,  1:266 

Calcification,  experimental,  kidney.  8:251 

metastatic.  9:208 

mitral  ring  without  preyious  infection,  12:106 

pathological.  6:361 

pericardium,  8:109 
Calculi  of  the  seminal  yesicles,  10:149 

vesical  and  biliary.  3:546 
Calculus,  renal,  of  unusual  size  and  shape,  6:99 

urethral,  6:219 
Capsules,  bacterial,  stain  with  special  reference  to  the  pneumo- 

coccus.  8: 144 
Carbolic  acid,  effects  on  phagocytosis,  7:25 
Carbon  monoxid  intoxication,  chronic,  blood  changes,  8:173 
Carbuncle,  excised,  3:546 

lip,  due  to  the  staphylococcus  pyogenes  albus.  6:331 

malignant  (staphylococcus)  of  lip,  4:484 
Carcinoid  of  the  appendix  vermiformis.  12:308 
Carcinoma,  aberrant  thyroid  gland  with  metastasis,  12:148 

and    other    diseases,    some    misconceptions    regarding    the 
relation  of  heredity,  12:225 

appendix,  7: 180 

basocellulare,  6:137 

biliary  passages,  demonstration  of  specimens,  12:159 

bronchus,  7:129 

bronchus  with  pregnancy,  9:156 
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Carcinoma — Continued 

cerebellum  with  syndactylism  of  the  hands  and  feet,  11:7 

cervix  uteri,  2:218 

concha,  4:50 

diffuse  osteoplastic  of  bones,  11:63 

esophagus  perforating  into  the  trachea,  11:380 

esophagus  with  complete  occlusion  of  the  lumen  bv  a  silver 
dime,  9:324 

fallopian  tubes,  etc.,  4:264 

gall  bladder  associated  with  gall  stones,  3:175 

Ileum,  3:198 

in  lower  animals,  1 :  10 

labia  majora,  metastasis,  2:28 

liver,  1:9;  5:11 

liver,  secondary  to  tumor  in  gall  bladder,  3:175 

liver  with  hemochromatosis,  12:337 

lung,  4:67;  11:326 

lung,  gelatinous,  12:154 

main  hepatic  bile  duct,  11:21 

male  urethra,  11:365 

nasopharynx,  10:29 

pancreas,  1:34;  5:59 

pharynx  with  extensive  and  erratic  cornification,  3:195 

prostate   and   of  the   stomach   with   metastases   and   amebic 
dysentery  in  the  same  subject,  8:199 

prostate ;    secondary  growth   in   the   first  thoracic   vertebra, 
symptoms  of  pressure  myelitis,  8:59 

rectum,  1: 190 

relation  of  parasites,  4:486 

remarkable  latency  (spontaneous  healing?),  7:8 

retrograde,  of  lymphatics  of  lung,  4:96 

sebaceous  glands,  4:379 

small  intestine,  11:322 

squamous  cell,  occurrence,  in  mice,  11:205 

squamous  cell  of  bodv  of  uterus,  5:113;   12:137 

stomach.  1:33;  2:201;  3:205 

stomach,  colloid,  2:58 

stomach,  comparative  pathology,  10:209 

stomach  with  retrogressive  lymphatic  transport,  3:198 

studies  in  etiology,  10:77 

trachea,  12:45 

transplantable    rat,   effects   of   short   wave   length,   roentgen 
ravs,  and  diathermv,  12:15 

ureter,  2:132;   10:li7 

urethra,  4:290 

urinary  bladder,  5:105;  7:44 

uterus,  condition  of  pelvic  lymphatics,   5:211 

uterus,  extremely  small,  7:148 

vulva,  5:116 
Carcinomatous  osteomalacia,  6:306 
Carotid  gland,  studies,  7:104 
Carriers  of  meningococci,  distribution  in  upper  respiratorv  tract, 

10:221 
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Cataractous  lenses,  experimental  production  and  clearing.  6 :  42 
Cecum,  cholesteatoma.  12:143 

chronic  hyperplastic  tuberculosis,  3:241 
Celloidin  sections,  a  rapid  method  of  making,  9:25 
Celosomus.  operation,  recovery.  1:247 
Cerebellum,  abscess,  1:67 

carcinoma  with  syndactylism  of  the  hands  and  feet.  11:7 

nodular  tuberculosis,  1:71 
Cerebral   hemispheres,    relation   to   arterial   blood   pressure   and 
body  temperature  regulation,  11:115 

total  destruction  in  a  child  with  external  hydrocephalus,  7: 
228 
Cerebrospinal  fluid  and  vital  stains,  10:43 
Cerebrospinal  fluid,  observations  with  ultramicroscope,  6:225 

precipitin  index  with  antihuman  serum,  11:136 
Cerebrum,  glioma,  3:42 

gumma,  1 :61 
Chemical  composition,  relation  to  immunologic  specificity.  11:203 
Chemotherapy  of  tuberculosis,  10:175 
Chiari's  malformation,  7:257 
Chicago  Pathological  Society,  development,  7:69 

phases  of  the  history,  5:91 
Chloroform,  influence  on  natural  immunity,  6:102 

in  the  preparation  of  vaccine  virus.  6:247 

poisoning,  delayed,  anatomical  and  chemical  changes.  6:403 

poisoning  in  the  new-born,  8:89 

the  relation  of  hvdrochloric  acid  to  the  morphologic  changes 
induced.  9:240 
Cholecystitis,   bacteriology,   and   its   production   by   injection   of 

streptococci,  9:227 
Cholelithiasis  with  pyrexia.  1:156 
Cholesteatoma,  cecum,  12:143 

ear,  2:96  _ 
varieties,  4:51 
Cholesterin  crystal  giant  cells,  5:53 
Cholesterin,  giant  cells,  3:547 
Cholesterol,  colloidal  emulsions,  9:321 
Chondrodystrophia  fetalis,  features.  5:257 
Chondroma,  solitary,  of  the  trachea,  7:234 
Chordae,  tendinae,  aberrant,  3:145 
Chordoma,  sacrococcygeal,  11:300 
Chorio-epithelioma,  testicle,  11:61 

uterus.  10:257 
Choroid  plexus,  papilloma  with  hydrocephalus.  7:187 
Circle  of  Willis,  aneurysm  and  anomaly,  12:189 
Circulatory  system,  3:145 

Citric  acid,  is  it  present  in  normal  urine?  10:195 
Coarctation  aortae,  9:88 
Coccidioidal  granuloma,  demonstration.  11:320 

skin  reactions.  12:335 
Coccidioides    immitis,    the    Ph-limits    of    growth    and    reaction 

changes  produced  in  mediums,  12:134 
Coeliac   axis,   aneurysm   and   abscess   of   the   brain   from   septic 
endocarditis.  11: 19 
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Colitis,  balantidial,  10:279 

polypoid,  as  a  late  stage  of  amebic  dysentery,  11:386 
Colloid-like  material  precipitated   from  blood  by  chromic  com- 
pounds, 3:546 
Colon,  adenocarcinoma,  2:56 

extensive  shortening  due  to  ulceration  (lues?)  9:159 
Colonies,    bacterial,    cause    of    green    coloration    in    blood  agar 

plates,  6:422 
Colostrum,  function,  11:258 
Complement,  destruction  by  heat,  6:425 
Complement  fixation,  antigen,  in  tuberculosis.  10:62 

in  Hodgkin's  Disease,  9:265 

in  scarlet  fever,  7:166 

in  the  diagnosis  of  gonococcal  infections,  9:305 

tests,  a  comparison  of  antigens  in  tuberculosis,  10:183 
"Complementoid,"  hemolytic,  6:351 
Concha,  carcinoma,  4:50 
Congenital  occlusion  of  duodenum,  3:185 
Conjunctiva,  papular  syphilide.   1:121 
Conjunctivitis,      diphtheritic,      caused      by      the      streptococcus 

pyogenes.  2:295 
Cor  bovinum  with  an  aneurysm  of  the  ascending  aorta,  9:271 
Cornification,  erratic,  in  carcinoma,  3:195 
Coronary    arteries,    variations    in    the    anastomosis    and    their 

sequences,  12:45 
Coronar}'  artery,  aneurysm,  3:174 
Coronary  circulation,   relation   of  aneurysm  of  the  root  of  the 

aorta,  11:53 
Corpus  luteum  cyst,  calcareous  degeneration.  3:302 
Craniopharyngeal  duct  tumors  of  Erdheim,  10:60 
Craniorhachischisis,  2:21 
Cranium,    large    hyperostosis    due    to    arachnoid    fibroblastoma, 

Mallory   (so-called  dural  endothelioma),  12:340 
Crystalline  proteins  in  the  urine,  12:168 
Cutaneous  reaction  in  gonococcal  infections,  8:287 
Cyclopian  monster,  9:71 
Cvst-adenoma,  dermoid,  in  child,  4:486 

ovary,  4:289 

pancreas,  10:142 
Cyst,  branchiogenic,  7:136 

mesenteric,  jejunum,  12:311 

unusual  parovarian  (persistent  Wolffian  duct)  12:143 
Cysticercus  cellulosae  of  brain  and  spinal  cord.  3:14 
Cystic,  kidneys,  12:361 

liver  and  kidneys,  12:353 
Cyst-lymphangioma  of  neck,  4:483 
Cysts,  arachnoid,  10: 172 

Dermatitis,  blastomvcetic.  3:411;  3:419 

Diabetes,  4:203 

insipidus  associated  with  syphilis  of  the  hypophysis,  12:206 
insipidus,  relation  of  the  pars  intermedia,  9:16 
mellitus,  histo-pathology  of  the  pancreas,  5:15 
with  post-traumatic  calcification  of  the  pancreas,  11:255 
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Diabetic  organism,  pyruvic  acid  and  acetole.  9:66 
Diarrhoea,   chronic,   with  trichomonas   intestinahs,   6:328 

summer,   in   infants,    6:241 
Diatherm}-  and  the  short  wave  lengtli  roentgen  rays,  the  effects 

on  transplantable  rat  carcinoma,  12:15 
Diet,    carbohvdrate,    protective   action   on   certain   intoxications, 

11:1 
Digestive  system,  3:175 

Diphtheria  and  diptheroid  bacilli  of  the  adenoids,  11:225 
Diphtheria,  antitoxin,  3:446 

antitoxin,  the  purification,  12:2')0 

larvngeal,  with  diphtheritic  gastritis  and  status  Ivmphaticus, 
6:267  ... 

results  of  the  examination  of  throat  cultures.  6:294 

toxin,  the  purification  and  nature,  12:361 
Diphtheric  immunity,  passive,  duration  and  disappearance.  7:151 
Diplobacillus,  an  anaerobic,  hemophilic  from  the  ethmoidal  sinus, 
9:51 

of  Morax-Axenfeld,  6:409 
Diplococcemia,  5:313 

Diplococcus  in  measles.    Presidential  Address.  12:181 
Diverticula,  duodenum,  9:1 

epibronchial  pulsions  of  the  esophagus,  10:35 

vermiform  appendix,  7:94 
Dog,  hemolytic  streptococci  in  the  throat,  11:8 
Dogs,  multiple  primary  malignant  tumors,  9:78 
Ductless  glands,  3:89  " 
Ducrey  bacillus,  infection  (chancroid)  of  the  face,  11:201 

isolation  from  the  smegma,  12:84 
Ductus  arteriosus,  patent,  4:138;  11:290 

patent,  and  saccular  aneurysm  of  the  aorta.  10:296 

patent,  complicating  acute  anterior  polimyelitis,  11:361 
Ductus   pancreaticus   Wirsungi,   huge   calculus   dilatation,  9:159 
Duodenum,   cicatricial   obstruction  with  gastric  and   esophageal 
dilatation,  6:345 

congenital  occlusion,  etc.  3:185 

diverticula,  9:1 

diverticula  with  reference  to  association  with  the  pancreatic 
and  biliar.v  ducts,  7:83 

is  it  essential  to  life?  8:22 

lymph  endothelioma,  12:84 

regeneration  of  the  surface  epitiielium   from  the  glands  of 
Brunner  in  superficial  ulcerations.  8:35 

role  in  the  formation  of  glycogen,  7:221 

ulcer  in  infancy,  8:204 
Dura  mater,  periendothelioma,  4:9 
Dwarf,  short-limbed,  skeleton.  6:413 

skeleton,  5:257 
Dysentery,  amoebic,  3:235 

amoebic,  complicating  noma  in  an  adult.  3:18n 

amoebic,   in   same   subject   with   primary   carcinoma  of   the 
prostate  and  the  stomach,  8:199 
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amoebic,  polypoid  colitis  as  a  late  stage,  11:386 
bacteriologic  studies.  6:290 

bacillary,  an  epidemic  in  institutional  children,  9:8 
institutional,  8:141 

Ear,  deformities.  10:154 

specimens.  3:546;  7:100 
Echinococcus  disease,  kidney,  11:286 

vertebrae  and  kidney  with  compression  myelitis,  12:184 
Eck  fistula,  effects  on  the  liver.  8:263 
Ectopic  pregnancy.  1:134;  1:187;  2:55;  2:147;  2:278 

complicating  typhoid   fever.  2:71 
Ecuador,  national  and  international  relations  of  sanitation,  11:9 
Elastic  fibers  in  giant  cells,  tlie  absorption  and  incrustation,  5:51 
Electrical  conductivity  of  urine.  5:203 
Electrodialysis,  fractionation  of  immune  serum,  12:139 
Embolism,  fat,  associated  with  fractures,  9:251 

fatal,  of  superior  mesenteric  artery  in  tumor  of  lung,  6:184 

fatal  pulmonary  during  convalescence  from  simple  append- 
ectomy. 5:134 

pulmonary,  causing  sudden  death,  3:134 
Embrvnnic  development  and  growth,   influence  of   alkalies   and 

'acids,  3:542 
Empyema,  ancient.  1:201 
Encephalitis,   observations    on   a   green   producing"   coccus   from 

the  brain,  11:70 
Endarteritis,  tuberculous,  1:269 
Endocarditis,  3:172 

acute  thrombo-ulcerative  of  a  bicuspid  aortic  valve.  9:273 

acute  vegetative,  8:284 

gonorrheal,  6:364 

healing  ulcerative,  5:118 

septic,  an  unusual  case  of  aneurysm  of  the  coeliac  axis  and 
abscess  of  the  brain,  11:19 

mechanism  of  production.  8:344 

therapeutic  injection  of  dead  bacteria.  7:169 
Endocardium,   fibromyxoma,    12:347 

traumatic  laceration  with  thrombus   formation  in  the  right 
auricle,  rupture  of  the  liver  and  right  adrenal  from  indirect 
violence.  9:288 
Endothelioma,  bfivine  peritoneum,  8:34 

lymph,  duodenum,  12:84 

meningeal,  simulating  a  tumor  of  the  hypophysis,  11:303 

pleura,  6:256 

posterior  lobe  of  the  livpophvsis.  12:95 

skin,  4:379 
Endotliclium  and  the  leucocytes  in  tissue  cultures.  12:164 
Enterolith,  causing  intestinal  obstructinn,  2:30 
Enzymes,  bacterial,  experiments.  6:437 

proteolytic,  of  bacillus  proteus,  9:320 

purin,  of  tumors,  8:250 
Epileptiform  seizures  in  a  child,  etc.,  3:546 
Epinephrin,  effects  on  the  vasomotor  apparatus,  9:287 
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Epithelioma,  adamantine.   12:289 

Erysipelas,  peculiarities  of  phagocytosis  in  some  cases.  8:24 
Erythrocytes,  human,  agglutination  by  horse  serum.  11:46 
Esophagus,  atresia  with  transposition  of  the  viscera.  9:26 

carcinoma,  of  the  lower  third  with  complete  occlusion  of 
the  lumen  by  a  silver  dime.  9:324 

carcinoma  perforating  into  the  trachea,  11:380 

epibronchial  pulsions  diverticula,  10:35 

mechanism  of  production  of  hemorrhagic  erosions  and  some 

associated  lesions  of  ileum,  9:220 

spontaneous  rupture,  11:23 
Ether,  effects  on  phagocytosis.  7:255:  7:277 

influence  on  natural  immunity,  6:102 
Ethmoidal  sinus,  an  anaerobic,  hemophilic  diplobacillus,  9:51 
Exudates  and  transudates,  6:116 
Exudates,  phagocytic  activity  of  leucocytes,  8:208 
Eye,  acute  keratitis  in  the  rabbit,  3:68 

glioma,  3:86 

iridocyclitis  with  lenticular  cataract,  3:86 

perithelioma,  3:86 

sarcoma,  4: 165 

simultaneous  cerebral  and  retinal  hemorrhages,  8:61 

Fallopian  tube,  mechanism  of  occlusion,  8:36 

papillary  carcinoma,  4:264 

primarv     malignant     neoplasm,     probablv     deciduomatous, 
10:143 

primary  papilloma  and  primary  carcinoma,  2:300 

spontaneous  amputation,  4:243 

Vater-Pacini   corpuscles,   7:148 
Fallopian  tubes  and  ovaries,  actinomycosis,  8:8 
Fat-dyes,  the  permeability  of  the  tubercle  bacillus,  9:53 
Fat   embolism    and   peptone   shock   associated    with    low   blood 

pressure,  10:220 
Fat  embolism,  associated  with  fractures,  9:251 

pulmonary,  a  cause  of  p<ist-operative  surgical  shock,  10:197 
Fat  necrosis,  experimental,  5:198 

with  gangrenous  pancreatitis,  3:211 
Fat  replacement  of   the  glvcogen   in  the  liver   as   a  cause  of 

death,  12:199 
Fats,  relation  to  anesthesia,  9:49 
Fat-soluble  dves,  intravitam  staining  of  tuberculous  suinea-pigs, 

9:13 
Fatty   tissue,   the  independence   from   the   standpoint  of   patho- 
logical anatomj-,  8:65 
Femur,  sarcoma,  1:34 
Fenestration  of  pulmonary  valves,  3:156 
Fenger,  Christian,  as  a  pathologist,  6:1 
Ferments,  proteolytic,  in  portal  blood,  9:303 
Fetal  movements,  the  origin  and  nature,  9:123 
Fetus,  anomalous,  with  bipartite  uterus  and  fused  kidney,  6:131 
Fever,  hepatic,  syphilitic,  anatomic  alterations  in  tlie  liver,  8:91 
Fibroblastoma,     arachnoid,     Mallory      (so-called     dural     endo- 
thelioma) with  large  hyperostosis  of  the  cranium,  12:340 
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Fibroma,  neck,  1:10 

right   ovary   and   tortion   of    the   left    fallopian    tube    with 
spontaneous  amputation,  12:221 

scrotum,  2:97 

submucous    of    the    stomach    causing    perforation    of    the 
mucosa  and  pyloric  obstruction,  9:237 

uterus,  1:190;  2:72 

uterus,  complicating  pregnancy,  2:20 

vaginal  wall,  2: 18 
Fibromyoma,  stomach,  2:56 

uterus,  complicating  pregnancy,  2:9 
Fibromyxoma.  endocardium,  12:347 
Fibrosarcoma,    pons,    with    extensive    bone    involvement    at    the 

base,  8:48 
Flagella,  staining,  6:343 

Fluorescent  pigment,  production  by  bacteria.  3:507 
Food  poisoning  in  the  United  States,  12:32 
Foot  and  mouth  disease,  12:151 
Foot,  perforating  ulcer  in  tabes,  1:81 
Foramen  ovale,  patent,  11:220 
Formaldehyde,  toxic  effects,  4:451 

Formalin  and  ]^Iuller's   fluid  as  hardening  agents,  2:54 
Formalin,  effects,  on  tuberculous  guinea-pigs,  5:61 
Fourth  ventricle,  glioma  with  pial  metastases,  10:161 
Fractionation  of  immune  serum  by  electrodialysis,  12:139 
Fractures,  fat  embolism,  9:251 
Frogs,  epidemic,  septicemic  disease,  3:462 
Frozen  specimens,  a  simple  method  of  keeping,  8:283 
Fuch's   findings   in  sympathetic  ophthalmia,   7:143 
Fundamental   harmony   shown   in   all   essentials   in   spontaneous 

neoplasms  and  in  true  experimental  tumors,  12:59 
Fusiform  bacilli,  and  spirilla,  tlie  identity,  6:411 

and  spirochetes  in  preputial  secretions,  11:292 

and  spirochetes  in  tonsils  and  adenoids,  11:385 
Fusospirochetal  abscess  of  the  tonsils,  12:220 

Gall  bladder,  developmental  anomalies,  5:  108 

empyema,  4: 180 

fatal  hemorrhage  from  eroded  arteria  cystica,  11:394 

mesenter}',  2:277 

papilloma,  4:178 

primary  carcinoma,  3:175 

traumatic  evulsion,  10:286 
Gall  stones,  in  carcinoma  of  gall  bladder,  3:175 
Gangrene,  emphvsematous,  4:442 

gas,  10:167' 

symmetrical,  1:239 
Gas  gangrene,  10:167 

Gas,   (carbon  monoxide)   poisoning,  changes  in  brain,  10:263 
Gastric  contents,  effects  of  injection  in  animals,  5:263 
Gastritis,  acute,  primarv  "idiopathic"  phlegmonous,  9:82;  10:90; 

10:89 
Gastroenterostomy,  changes  in  gastric  mucous  membrane,  6:412 

spontaneous  from  neoplastic  ulceration,  3:276 
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Gastro-intestinal   tract,   an   experimental   method   for   tlie   study 
of   bacterial   flora   and   the    H-ion    concentration,    12:219 

the  normal  bactericidal  mechanism,   12:310 
Gastrolith,  peculiar,  leading  to  perforation,  4:162 
Gaucher's  disease  and  lipoid  histiocytosis,  12:189 
Genito-urinary  system,  3:277 

Geologic  ages,  bacteriologic  and  pathologic  evidences.  10:84 
German  measles,    (see  rubella) 
Giant  cells,  absorption  and  incrustation  of  elastic  fibers.  5:51 

cholesterin  crystal,   5:53 

cotton  fiber,  7:148 

fate,  3:486 

fate,  in  healing  tuberculosis,  2:283 

foreign  body,  3:547 

histogenesis,  2:29 
Gigantism  and  leontiasis  ossea,  5:231 
Glands,  di:ctless,  3:89 

Glaucoma,  osmotic  disturbances  as  the  cause,  6:42 
Glioma,  brain  with  persistent  thymus,  death  caused  by  rupture 
of  the  lateral  ventricle,   6:391 

cerebri,  3:42 

eye.  3:86 

fourth  ventricle  with  pial  metastases,  10:161 

left  cerebral  hemisphere,  6:381 

left  temporo-sphenoidal  and  occipital  lobes,  2:259 

retina,  5:22 

retinae,  genesis,  in  neurolgia.  4:33 
Glomerulitis,  tuberculous,  3:277 
Glycerine  as  a  bactericide,  2:165 
Glycerol,  bactericidal  action  with  special  reference  to  micrococci 

found  in  the  tissues  of  poliomyelitis,  10:218 
Glvcogen,  concerning  the  role  of  the  duodenum   in  the  forma- 
tion,  7:221 

in  the  liver,  fat  replacement  as  a  cause  of  death,  12:199 

in  tubercles,  the  source,  12:257 
Glycosuria,  phlorhidzin.  the  appearance  of  sugar  in  the  digestive 

secretions,  10:69 
Goitre,  exophthalmic,  2:66 

exophthalmic,  pathological  anatomy,  6:398 
Gonococcal  infections,  a  cutaneous  reaction.  8:287 

complement  fixation  in  diagnosis,  9:305 

experimental,  10:100 

immune  reactions  after  the  intravenous  injection  of  specific 
and    non-specific    substances,    10:20h 
Gonncoccus.  a  simplified  plate  mctliod  of  partial  oxygen  tension 
in  the  cultivation.  11:113 

infection   in   the  male,   cultural   and   serologic  observations, 
11:178 

toxin,  skin  reactions.  12:287 
Gonorrhea  and   its  complications,   treatment   bv  anti-gonococcic 

senmi,  9:178 
Gonorrheal  endocarditis.  6:3f)4 

vulvo-vaginitis,  epidemic  in  young  girls,  6:78 
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Gumma,  cerebrum,  1:61 

heart  in  congenital  syphilis,  2:250 

huge,  spleen,  9:278 

hypophysis   cerebri,   2:129 

myocardium,  2:249 

originating  aneurysm  of  heart,  6:260 

thyroid,  7:273 
Gummas  of  the  base  of  the  heart   with   syphilis  of   the  aorta, 
11:300 

Heart,  aberrant  tendious  cords,  3:145 

aneurysm,  interventricular  septum  witli  heart  block,  11:226 

aneurysm,  left  ventricle,  6:348 

aneurysm  originating  in  a  gumma,  6:260 

aneurysm,  right  auricular  appendix,  2:278 

aneurysm,  right  ventricle,  3:168 

aneurysms,  5:108 

anomaly;  elongated  auricular  appendix,  6:25 

bicuspid  aortic  valves,  4:138 

congenital  defect  in  child,  3:174 

congenital  perforate  interventricular  septum  accompanied  by 
a  shortened  medial  tricuspid  leaflet  and  a  dilated  pul- 
monary artery  with  two  cusps,  12:279 

defect  in  ventricular  septum,  2:319 

dissecting  aneurysms,  4:126 

double  mitral  orifice,  10:22 

gumma,  2:249 

gummas  of  the  base  with  syphilis  of  the  aorta,  11:300 

gummas,  in  congenital  syphilis,  2:250 

loose  thrombi  in  the  cavities,  8:266 

mitral  and  tricuspid  stenosis,  2:202 

net-work  formation  in  the  right  auricle,  5:309 

open  foramen  ovale  in  the  production  of  miliary  tubercu- 
losis, 6:324 

patent    interventricular    septa,    9:159;    11:156 

pulmonary  stenosis,  2:59 

rare  anomalies,  4:97 

relative  insufficiency  of  pulmonary  valves,  2:261 

replacement  of  the  His  bundle  by  adipose  tissue,  9:92 

sarcoma  of  parietal  pericardium,  3:158 

segmentation  and   fragmentation,  4:133 

tricuspid  regurgitation,  2:189 

tricuspid  stenosis,  2:181;  3:174 

tuberculous  pericarditis,  2:55 

tuberculous   perimyocarditis,   4:113 

valves,  congenital  malformation,  11:345 
Hemangioma,  congenital,  liver,  8:312 

intestine,  12:84 

simple,  small  intestine,  3:192 
Hemochromatosis,  4:203 

Hemochromatosis  and  primary  carcinoma  of  the  liver,  12:337 
Hemophvlic    bacilli,    vitamins    as    accessory    food    in    cultures, 

10:210 
Hemolympli  nodes,  are  they  organs  sui  generis?  5:151 
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Hemolysin,  in  filtrates  of  typhoid  cultures,  6:71 

the  isolation  by  specific  absorption,  12:169 
Hemolysis,  of  rabbit's  blood  corpuscles  by  human  sera,   5:288 
qualificative   changes   in  third   serum   component,   7:66 
specific    serum,    its    relation    to    a    specific    immune    serum 
lipase,  9:11 
Hemolytic  extractive  from  blood  serum,  6:128 
Hemorrhage  into  the  suprarenal  glands,  8:87;  12:26 
Hemorrhages,  simultaneous  cerebral  and  retinal,  8:61 
Hepatic  veins,  the  result  of  mechanical  obstruction.   12:205 
Heredity,  influence  'in  determining  tumor  metastasis,   11:229 
some  misconceptions   regarding  the   relation   to  cancer  and 
other  diseases,  12:225 
Hernia,  congenital  false  right  diaphragmatic,  10:222 
diaphragmatic,  4:460 
duodenojejunal,  9:326 
gangrenous  inguinal,  1:141 

internal,   strangulated  through  a  mesenteric  hole,  3:193 
internal,  strangulated  through  an  omental  slit.  3:178 
intersigmoid,  9:191 

into  the  para-duodenal  pouch  of  Landzert,  9:191 
lower  ileum  through  a  congenital  mesenteric  opening  with 
acute  intestinal  obstruction  in  a  newborn  infant.  12:335 
Herzog,  Alaximilian  Joseph,  life  and  works,  11:143 
Hip-joint,  spontaneous  dislocation,  2:67 
Hirschsprung's  disease,  9:181 
His  bundle,  replacement  by  adipose  tissue,  9:92 
Hodgkin's  disease,  3:345 
Holoacardius  acephalus,  8:19 
Horse,  leiomyoma,  kidney,  7:140 

Hvdrocephalus,  associated  with  papilloma  of  the  chorioid  plexus, 
7:187 
external,  with  total  destiuction  of  cerebral   licmisplieres  in 
a  child  aged  eleven  days,  7:228 
rivdrochloric  acid,  Koeppe's  theorv  regarding  formation  in  the 
stomach,  3:208 
the  formation  on  the  free  surface  and  not  in  the  glands  of 

the  gastric  mucous  membrane,  9:14 
the    relation    to    the    morphological    changes     induced    by 
chloroform,  9:240 
Hydrogen-ion,   clianges   with    the   agglutination   of   bacteria   by 
immune  scrum,  11:289 
concentration,  factors  influencing  tlie  final  in  bacterial  cul- 
tures,  11:85 
concentration,  methods   for  the  determination.   10:158 
Hydronephrosis,  congenital   bilateral.  11:105 

with  uremia  due  an  anomalous  renal  artery,  10:2(i7 
Hydrophobia,  Negri  bodies,  6:449 
Hyperplasia,  disseminated  nodular,  of  tlie  liver   following  acute 

yellow  atrophy — a  demonstration,  12:135 
Hypercholesterolemia,  experimental,  10:52 

Hvpercholcsterinaemia,   the   cft'ect   on   cxiKTinicntal   tuberculosis 
of  rat)bits,  12:122 
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Hypernephroma.  3:283 
benign.  4:290 

kidney  witli  metastatic  growth  in  the  superior  maxilla.  6:373 
left    suprarenal   gland   with   metastases    in   the   mediastinal 
hmph   glands   causing  obstruction   of   the   superior   vena 
cava.  7:34 
malignant,  5:82;  5:85 
malignant,   chemistry,   7:152 
malignant  with  vertebral  involvement,  6:375 
primary,  of  the  liver.  12:90 

secondary,  and  extensive  involvement  of  tlie  ureter,  9:142 
Hyperostosis   of   the   cranium   due   to   arachnoid   fibroblastoma, 

Mallor}-  (so-called  dural  endothelioma).  12:340 
Hypertrophy,  congenital,  of  the  verumontanum  as  a   cause  of 

urinary  retention,  12:172 
Hypophysis,  certain  lesions.  11:183 
congenital  syphilis.  10:30 

diabetes  insipidus  associated  with  syphilis,   12:206 
effects  on  blood  pressure  of  extracts  made  from  the  various 

anatomical  components,  8:133 
endothelioma  of  the  posterior  lobe.  12:95 
gumma,  2: 129 
hyperplasia  of  cliromophile  cells  associated  with  acromegaly. 

'6:230 
perithelioma,  10:110 
tumors.  11:87 

Ileum,   acute   intestinal   ol^struction   in   a   newborn   infant    from 
hernia  through  a  congenital  mesenteric  opening,  12:335 
benign  cicatricial  stricture.  2:292 
multiple    carcinoma   constrictions    witli    triple    perforations, 

3:198 
old  intussusception,  4:209 
Ileus,  mechanism  of  the  production  of  hemorrliagic  erosions  of 

the  esophagus  and  associated  lesions,  9:220 
Iliac  arteritis  with  thrombosis  and  gangrene,  3:174 
Immune  reactions  in  gonococcal  infections  after  the  intravenous 

injection  of  specific  and  non-specific  substances,  10:206 
Immune  serum,  fractionation  by  electrodialysis,  12: 139 
Immunity,  acquired  to  an  animal  parasite,  11:18 

natural,   influence  of  alcohol,  ether  and  chloroform.   6:102 
passive  diphtheric,  duration  and  disappearance,   7:151 
phagocytic,    7:169 
Immunology,  pathology  and  bacteriology  of  generalized  torula 

infection,   12:138 
Industrial  lead  poisoning,  8:293 
Infancy,   duodenal   ulcer.  8:204 
Infants,  anti-infectious  power  of  the  blood,  8:30 
Infarction,  bilateral  complete  of  the  kidneys  and  aneurysm  of 
the  arch  of  the  aorta,  9:275 
bilateral,  of  the  kidneys,  due  to  autochthonous  thrombosis 

of  both  renal  arteries,  7:236 
hemorrliagic,  of  the  kidney  in  the  newborn,  7:242 
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Infections,  gonococcal,  a  cutaneous  reaction,  8:287 

local,  due  to  intravascular  dissemination  of  bacteria,  9:242 

urinary,  unusual  bacteria,   8 :  12 

s}-stemic  and  local  in  relation  to  iridocyclitis,  9:318 
Infectious  diseases,  neutrophile  leucocytes,  6:415 
Inflammation,  procedures  influencing  the  production  bv  mustard 

oil,  9:268 
Inflammatory  processes  of  limulus,  5:56 
Influenza  bacilli  of  the  adenoids  and  tonsils,  11:179 
Influenza    bacillus,    the    immunologic    reactions   of    five    strains 

isolated  from  a  case  of  meningitis,  11:211 
Influenzal  meningitis,  8:39 
Iniencephalus,  2:204 

Intermittent  pyrexia  from  biliary  obstruction,  1:156 
Intestinal,  obstruction,  acute,  in  a  newborn  infant  from  hernia 
of  the  lower  ileum  through  a  congenital  mesenteric  open- 
ing, 12:335 

tract,  invasion  of  body  by  bacteria,  11:355 
Intestine,  anaerobic  bacteria,  5:172 

experimental  obstruction,  4:209 

false  diverticula,  4:139 

hemangioma,  12:84 

obstruction  from  end-to-end  approximation,  1:31 

obstruction  from  enterolith,  2:30 

small  benign  tumors,  10:37 

small,  carcinoma,  11:322 

small,  congenital  atresia.  9:34 

small,  simple  hemangioma.  3:192 
Intoxication,  chronic  carbon  monoxide,  blood  changes.  8:173 

chronic  protein,  vascular  lesions,  10:156 

the  protective  action  of  carbohydrate  diet,  11:1 
Intussusception  caused  bv  subperitoneal  lipoma  of  the  jejunum, 

7:174 
Intussusception  in  a  child.  3:276 

lodoxybenzoate  of  sodium,  influence  on  the  production  of  anti- 
bodies, 8:138 
Ions,  action  of  certain,  on  the  lysins  in  human  serum.  5:303 
Irradiation,  tissue  changes.  12:137 
Iridocyclitis,  systemic  and  local  infections.  9:318 

with  lenticular  cataract.  3:86 
Iris,  tuberculosis,  4:46 
Ischiopagus,  monomphalic  2:148 
Islands  of  Langerhans,  relation  to  diseases  of  the  liver,  6:83 

Jejunum,  mesenteric  cyst,  12:311 

subperitoneal  lipoma,  causing  intussusception,  7:174 
Joints,  floating  bodies,   1:207 

histologic  changes  in  a  disease  of  guinea  pigs   resembliiui 
scurvy  and  caused  by  feeding  milk,  9:189 

the  pathology  of  lose  bodies,  11:264 

Keratitis,  acute  in  the  rabbit,  3:68 
Kidney  and  liver,  congentially  cystic,  6:273 
Kidney  and  suprarenal   gland,   primary  spontaneous  tumors  in 
mice,  11:337 
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Kidney,  amyloid,  1 : 9 

bilateral    infarction    due    to    autochthonous    thrombosis    of 
both  renal  arteries,  7:236 

calculus  imbedded  in  the  substance,  2:277 

changes  in  chronic  anaphylaxis,  10:17 

chemistry  of  malignant  h\-pernephroma,  7:152 

echinococcus  disease,  11:286 

embolic  abscesses  due  to  the  microoccus  lanceolatus,  1:230 

experimental  calcification,  8:251 

focal  necroses  in  glomeruli,  3:168 

fused,  6:131 

fusion  dystopia  with  genital  anomaly,  11:195 

hemorrhagic  infarction  in  the  newborn,  7:242 

leiomyoma,  horse,  7:140 

movable,  1:115 

relation  of  bowel  to  B.  coli  infections,  11:348 

sarcoma,  1:130 

surgical,  1:150 

tuberculous,  1:150 

tuberculous  glomerulitis,  3:277 
Kidneys,  bilateral  complete  infarction  with  aneurysm  of  the  arch 
of  the  aorta,  9:275 

compression   mvelitis   secondary  to  echinococcus  disease   of 
vertebrae,  12':  184 

congenitally  cystic,  9:270;  12:361 

congenitally  cystic  with  cystic  liver,  12:353 

rabbits,   experimentally   inoculated  with   streptococci,  9:112 
Koeppe's  theorv  regarding  the  formation  of  hvdrochloric  acid  in 

the  stomach,  3:208 
Kottmann  reaction  for  thyroid  activity,  11:261 

Labyrinth,   spongifying,   4 :  56 ;    5:57 

Lactation,  leucocytes,  12:308 

Landry's  paralysis,  7:155 

Langerhans  islands,  relation  to  diseases  of  the  liver,  6:83 

Larynx,  primary  tuberculosis,  3:126 

Lateral  illumination,  6:90 

Lead,  industrial  poisoning,  8:293 

Leiomyoma,  kidney  of  a  horse,  7:140 

multiple,  of  the  liver  of  a  sheep,  7:141 

stomach  with  fatal  termination,  12:5 
Lens,  the  specific  precipitin  reaction,  11:221 
Leontiasis  ossea  and  gigantism,  5:231 
Leucocj'te  balance,  splanchnoperipheral,  12:188 
Leucocytes  and  endothelium  in  tissue  culture,  12:164 
Leucocytes  and  lactation,  12:308 

Leucocytes,  in  incipient  tuberculosis,  their  use  as  a  guide  in  the 
administration  of  tuberculin,  7:199 

human,  duration  of  phagocytic  power  outside  of  the  body, 
6:297 

neutrophile,  in  infectious  diseases,  6:415 

observations  on  phagocytic  activity  in  exudates,  8:208 

proteolytic  ferments,  8:312 
Leucocytic  activity,  evidence  of  nervous  control,  12:147 
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Leucocytosis  and  blood  alkali  reserve  changes  with  experimental 

infections,  11:171 
Leucocytosis  and  leukopenia  in  rabbits,  10:155 
Leucocytosis,  post-operative  and  other  blood  conditions,  5:103 
Leucotoxic  serum,  injection  in  leukemia,  6:371 
Leukemia.  1:38:   1:40 

acute  Ivmphatic.  with  excessive  enlargement  of  the  thvmus, 
10:19 

extensive   infiltration  of  the   mammarv  gland  and  skin,  8: 
118 

injection  of  leucotoxic  serum,  6:371 
Leukopenia  and  leucocytosis  in  rabbits,  10:155 
Levulosuria,  8:206 
Lichen  rubber  planus,  1:203 
Lipase,  serum,  a  specific  immune,  and  its  relation  to  the  specific 

serum  hemolysis.  9:11 
Lipins  of  tubercle,  grass  and  colon  bacilli,  and  changes  caused  in 

liver  tissue.  11:352 
Lipoid  histiocytosis  and  Gaucher's  disease,  12:189 
Lipoma  in  tendon  of  semitendinosus  muscle,  2:163 

renal  capsule.  3:344 

sigmoid,  11:297 

subperitoneal    of   the    jejunum    causing    intussusception,    7: 
174 
Lipomas,  3:546 

Liposarcoma,  retroperitoneal,  11:74 
Liver,  acute  yellow  atrophy,  6:120;  6:126 

amoebic  abscess,  1 :  199 

amyloid,  1:9 

anatomic  alterations  in  hepatic  syphilitic  fever,  8:91 

carcinoma,  1 : 9 

carcinoma,  secondary,  3:175 

changes  in  mushroom  poisoning,  11:284 

cirrhosis,  1:162;  4:203 

cirrhosis  in  the  guinea  pig  produced  by  a  bacillus,  3:228 

cirrhosis,  with  pre-ascitic  edema  of  lower  extremities,  2:101 

congenitally  cystic,  6:273:  12:353 

congenital  hemangioma,  8:312 

disseminated    nodular    hyperplasia    following    acute    yellow 
atrophy — a  demonstration,  12:135 

dog's,  effects  of  Eck  fistula,  8:263 

elastic  tissue  in  cirrhosis,  5:96 

experimental    cirrhosis    in    chronic    albumose    intoxication, 
5:240 

fat  replacement  of  the  glycogen  as  a  cause  of  death,  12:199 

hemochromatosis  and  primary  carcinoma,  12:337 

hypertrophic  cirrhosis,  1:177 

hypertrophic  cirrhosis  in  a  chicken,  3:274 

icteric  necrosis,  etc.,  2:280 

pericarditic  pseudo-cirrhosis,  5:71 

primary  carcinoma,  5:11 

primary  hypernephroma,  12:90 

relation  of  islands  of  Langerhans  to  diseases,  6:83 


Liver — Continued 

rupture  with  traumatic  laceration  of  the  endocardium, 
thrombus  formation  in  the  right  auricle,  and  rupture  of 
the  right  adrenal  from  indirect  violence,  9:288 

sarcoma,  4:165 

sarcoma,  diffuse,  infiltrating,  melanotic,  2:138 

sarcoma  in  a  chicken,  3:274 

sarcoma,  large  round-celled.  2:141 

sarcoma,  spindle-celled,  2:137 

the  formation  of  conglutinated  thrombi  in  dog  after  repeated 
injections  of  Witte's  peptone,  10:300 

the  role  in  maintaining  the  normal  sugar  concentration  of 
the  blood,  12:13 
Liver  of  sheep,  multiple  adenocarcinoma.  7:142 
Liver  of  sheep,  multiple  leiomyomas,  7:141 
Lower  animals,  malignant  growths,  1:10 
Lues,  three  interesting  cases,  9:305 
Lung,  effects  of  the  mode  of  death,  11:251 

metastatic  abscesses,  3:168 

primary  carcinoma.  4:67;   11:326 

primary,  gelatinous,  cj-lindrical-cell  carcinoma,  12:154 

primary  tumor,  6:184 

retrograde  carcinoma  in  lymphatics,  4:96 

rhabdomvoma  in  a  sheep,  11:274 

syphilis,  "4:72;    12:262 
Lungs.  Chicago,  the  inorganic  matter  and  carbon,  10:65 

infections  in  rats.  10:105 

primary  spontaneous  tumors  in  mice,  9:179 
Lymph,  chemical  alterations  during  bacillary  shock,  12:362 
Lymphadenitis,  generalized  tuberculous,  4:314 
Lymphangitis,   extensive    tuberculous,    with    tuberculosis   of   the 

stomach,  9:33 
Lymphatic,  constitution  in  idiopathic  epilepsy,  3:348 

pelvic,  in  carcinoma  of  uterus.  5:211 

system,  3:345 
Lymphatotoxic  serum,  5:178 
Lymph  glands,  abdominal.  Ijmphosarcoma,  8:269;  11:76 

abdominal,  primary  tuberculosis,  5:245 
Lymphoblastoma  of  the  stom.ach.  12:84 
Lymphoma,  3:359 

benign,  8:273 
Lymphosarcoma  of  the  abdominal  lymph  glands,  8:269 

marked  blood  changes  accompanying,  11:76 

mediastinum,  3:130 

mesentery,  3:352 
Lymphosarcomatosis  in  a  sheep,  4:484 

Magnesium,  role  in  sugar  formation,  9:28 

Malachite  green  method  for  the  isolation  of  the  tvphoid  bacillus, 

7:52 
Malaria  and  anopheles  in  New  England,  5:27 
Malaria,  fatal,  due  to  the  tertian  parasite,  9:209 

pernicious,  2:73 
Malarial  coma,  sudden  death,  9:133 
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Malignant  growths,  2:220 

in  lower  animals,   1:10 
^^lammarj-  glands  and   skin,   extensive   leukemic   infiltration,   8: 

118 
Mammar}-^  glands,  development  in  vitro,  12:122 

hypertrophy  in  the  new-born.  8:217 
Mastoid  disease,  acute  and  chronic,  microscopic  anatomy,  8:162 
Mathers,  Captain  George  Schrader,  11:60 
Alaxilla,    metastatic    growth    from    hvpernephroma    of    kidney, 

6:373 
Measles,  diplococcus.    Presidential  Address,  12:181 
Mediastinal     glands,     metastases     of     hypernenhroma     causing 

obstruction  of  the  superior  vena  cava,  7:34 
Mediastinum,  lymphosarcoma,  3:130 
Megacolon,  11:246 

congenital,  9: 181 
Aleinicke  micro-reaction  in  syphilis,  12:197 
Melanosis  of  the  central  nervous  system,  7:266 
Meninges,  syphilis,  9:119 
Meningitis,  blastomycotic,  7:268 

epidemic  cerebrospinal,  3:67;  4:22 

influenzal.  8:39 

tuberculous,  1:269;  4:30 
Meningococci,    distribution    in    the    upper    respiratory    tract    of 

carriers,  10:221 
Meningoencephalitis,  hemorrhagic  in  anthrax,  11:104 
Meningomyelitis,  syphilitic,  sudden  death.  10:273 
Mental  diseases,  recent  studies  of  the  structural  changes.  10:]."i 
Meroacrania.  anteromedian  (nosencephalus),  12:328 
Mesenteric  artery,  fatal  embolism  in  tumor  of  lung,  6:184 

cyst  of  the  jejunum,  12:311 
Mesentery,  lymphosarcoma,  3:352 

solid  tumor,  2:271 
Metabolism,  nuclein,  comparative  physiology.  7:244 

purin,  observations.  8:15 
Mice,  malignant  tumors,  7:214 

primary  spontaneous  tumors  of  tlic   kidncv  and   suprarenal 
gland,  11:337 

primary  spontaneous  tumors  of  the  lungs,  9:179 

primary  spontaneous  tumors  of  the  ovary.  11:75 

sarcoma,  spontaneous,  10:108 

squamous  cell  carcinoma,  11:205 
Micrococcus,  intracellularis,  as  cause  of  brain  abscess,  8:58 

lanccolatus,  embolic  abscesses  in  kidneys,  1:230 
Microtome  knife,  a  safety  razor  blade.  9:46 
Middle  ear,  suiJinirative  inflammation,  1:67 
Milk-sickness,  7:203 
Miscarriage    or    abortion,    bacteriology    of    systenu'c    infections 

causing  death,  11:279 
Miscellany,  3:446 
Mitral  and  tricuspid  stenosis,  2:202 
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Mitral,  papillary  muscle,  posterior,  healing  spontaneous  rupture, 
12:282    ■ 

ring,  calcification  without  previous  infection.  12:106 
Monster,  anencephalic,  2:21 

Cyclopean,  9:71 

h}-poplastic,  2:26 

kynocephalous,  2:24 
Monstrosities  in  the  foetus,  3:546 
Morax-Axenfeld  diplobacillus,  6:409 
Mouse  bite  followed  by  sporotrichosis,  10:284 
Mucinuria  simulating  albuminuria,  1:28 
Mumps,  experimental,  7:149 
Museum  specimens,  method  of  mounting,  9:106 
Mushroom  poisoning,  liver  changes,  11:284 
^Mustard  oil,  procedures  influencing  the  inflammation  produced, 

9:268 
Mutation  forms  of  the  tubercle  bacillus,  12:245 
Myelitis  and  myelomalacia,  11:211 

compression,  secondary,  to  echinococcus  disease  of  vertebrae 
and  kidney,  12:184' 
Alyeloma,  multiple,  6:168 

relation  of  multiple  vascular  tumors  of  bone,  11:151 
]^Iyelomalacia  and  myelitis,  11:211 
Alyocarditis,  chronic  fibrous,  1 :  195 
Mj-ocardium,  tuberculosis,  8:104 
Mvoma,  female  urethra,  8:173 

skin,  3:432 
Myxosarcoma,  cerebellum,  2:144 

Xasopharynx,  carcinomas,  10:29 

the     flora     in     tonsillectomized     and     non-tonsillectomized 
children,  11:180 
Neck,  fibroma.  1 :  10 
Necrosis,  focal,  in  renal  glomeruli,  3:168 

focal,  produced  by  the  bacillus  of  T.  B.,  2:273 
relation  of  autob'sis,  6:441 
Negri  bodies  in  hydrophobia,  6:449 

Neoplasm,  malignant,  an  analysis  of  545  cases  observed  at  post- 
morten  examination,  with  reference  to  relation  of  clinical 
and  anatomical  diagnosis,  11:371 
spontaneous    and    true    experimental    tumors,    tlicir    funda- 
mental harmony  in  all  essentials,  12:59 
Nephrectomy  for  sarcoma  of  kidney,  1:130 
surgical  kidney,  1:150 
tuberculous  kidney,  1:150 
Nephritis,  acute  in  an  infant,  1:12() 
Nephrorrhaphy  for  movable  kidney,  1:115 
Nerves,  peripheral,  transplantation,  11:25 
Nervous  control  of  leucocytic  activity,  12:147 
system,  central,  3:14 
system,  central,  cell  division,  4:31 

system,  central,  lesions,    following   intravenous    injection   of 
bacteria,  10:70 
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system,  central,  melanosis,  7:266 

system,  sympathetic,  studies,  11 :  125 
Xeurofibromatosis,  central  and  peripheral,  9:311 
Neuroglia,  genesis  of  glioma  retinae,  4:33 
Neuroglioma  ganglionare,  brain,  3:49 
Neurotoxic  serum,  action,  5:207 
Newborn,  chloroform  poisoning,  8:89 

hemorrhagic  infarction  of  the  kidney.  7:242 

hypertrophy  of  the  mammary  gland,  8:217 
Nicotin  and  alcohol,  effect  on  the  ovary,  11:59 
Nocardia   (streptothrix),  acid-fast,  9:177 
Noma  and  allied  disease,  1:252 

in  adult,  complicated  by  amoebic  dysentery,  3:180 
Nuclein  metabolism,  comparative  physiology.  7:244 
Nucleoproteins  as  antigens.  9:177 

Occipital  lobe,  10:118 
Occiput  and  atlas,  fusion,  7:196 
Occlusion,  congenital,  in  duodenum,  etc.,  3:185 
Oesophagus,    dilatation    in    cicatricial    obstruction    of    the    duo- 
denum, 6:345 
Oidiomycosis,     generalized,     associated     with     pulmonary     and 
larvngeal  tuberculosis.  10:92 

skin, '4: 348 
Omentum  of  rabbits  and  dogs,  role  of  antibody  production,  11: 

399 
Ophthalmia,  sympathetic,  Fuch's  findings,  7:143 
Opsonic  index  of  bacillus  carriers,  8:28 
Opsonin,  human  pneumococcal,  7:55 
Optic  nerves,  fibrosis  following  skull  fracture,  1:205 
Osteitis  deformans,  in  a  chicken,  3:445 

(Paget's  disease),  8:179 

Paget's  osteitis;  osteodystrophia  fibrosa  senilis  (Cliristeller- 
Frangenheim),  12:345 
Osteoclasts,   origin,  fate  and   significance.   10:231 
Osteomalacia,  carcinomatous,  6:306 

in  the  male,  6: 179 
Osteomyelitis,  ankle-joint,  1:192 
Otitis  media,  suppurative.  1:67 
Ovaries  and  tubes,  actinomycosis,  8:8 

Ovaritis,  acute,  angional  origin  followed  by  peritonitis.  10:46 
Ovary,  adenocarcinoma  with  metastasis,  3:344 

atresia  of  follicles,  4:289 

calcareous  degeneration  of  corpus  luteum  cyst,  3:302 

complete  hemorrhagic  infarction  by  twisting  of  the  abnor- 
mally long  broad  ligament.  6:372 

concretions,  3:290 

cystadenoma,  4:289 

influence  of  alcohol  and  nicotin.  11:59 

pathologic  formation  of  corpus  luteum  tissue.  4:252 

primary  spontaneous  tumors  in  mice.  11:75 

sarcoma,  3:344;  5:128 
Oxycephalv.  9:215 
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Pachj-meningitis  hemorrhagica  interna,  9:233;  9:297 

Paget's  disease,  3:438;  8:179 

Pancreas,  accessor}',  associated  with  hour-glass  stomach,  7:105 

annular,  4:180 

carcinoma,  5:59 

cirrhosis  with  diabetes  and  hemachromatosis,  4:203 

cystadenoma,  10:142 

does  it  secrete  a  sugar-splitting  enzj-me?   5:38 

hemorrhage,  3 :  176 

histo-patholog>-  in  diabetes  mellitus.  5:15 

interstitial,  in  congenital  syphilis.  4:200 

post-traumatic  calcification  w-ith  diabetes.  11:255 

primary  carcinoma,   1:34 

primary  sarcoma,  2:157 

sarcoma,  4: 191 
Pancreatic  digestion,   influence   on   the   proteol>-tic   activity   and 
the   non-colloidal   nitrogen   content   of   the   blood   serum, 
10:188 

duct,  association  of  duodenal  diverticula,  7:83 
Pancreatitis,  acute  hemorrhagic  and  acute  peritonitis  associated 
with  pure  growth  of  B.  Welchii,  8:350 

gangrenous  with  disseminated  fat  necrosis,  3:211 

suppurative.  2:216 

with  disseminated  fat  necrosis,  2:57 
Paneth  cells.  8:260 
Papilloma  of  gall  bladder,  4:178 

choroid  plexus  with  hydrocephalus,  7:187 
Pars  intermedia,  its  relation  to  diabetes  insipidus,  9:16 
Paralysis,  acute  ascending,  6:197 
Parasite,  tubercle,  variations.  12:357 
Parasitic  nodules  resembling  tuberculosis  in  the  lungs  of  swine, 

12:338 
Parathyroid,  adenoma,   12:333 

tuberculosis,  7:102 
Paratvphoid  and  tvphoid  fever,  the  preagglutination  diagnosis, 
'7:270 

bacilli,  agglutination  by  various  immune  sera,  6:100 

bacillus,  infection  in  an   infant   four  and  one-half   months 
of  age.  6:209 

B.  bacillus,  a  guinea  pig  epizootic,   11:317 

fever,  pathologic  anatomy.  6:20 

infection,  diarrheal  outbreak,  9:45 
Paranephritis,  chronic.  5:13 

Parovarian  cyst  (persistent  Wolffian  duct),  12:143 
Pathogenesis  of  agranulocytosis,  12:360 
Pathology,  a  plea  for  development.  11:309 

bacteriologv  and   immunologv  of   generalized   torula   infec- 
tion, 12:'l38 

place  in  the  University,  7:1 

present  status,  6:187 
Pedogogics  of  pathology — Presidential  Address,  10:1 
Pemphigus  neonatorum,  bacteriology,  10:140 
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Pepsin,   a   chemo-biologic   study   of    relation   to   so-called   anti- 
pepsin,  8:261 

digestion;  product  of  proteins,  3:219 
Peptone   and    anaphylactic    shock,    the    fundamental    physiologic 
reaction,  11:98 

and  anaphylactic  shock,  the  relation  between  blood  pressure 
and  blood  volume,  12:147 

shock  and  experimental  fat  embolism  with  low  blood  pres- 
sure, 10:220 

Witte's,  the  formation  of  conglutinated  thrombi  in  the  dog's 
liver  after  repeated  injections,   10:300 
Pericardium,  calcification,  8:109 

parietal,  defects,  9:148 

parietal,  sarcoma,  3:158 
Periendothelioma,   dura  mater,   4:9 
Perineal  abscess,  7:42 
Perithelioma,  eye,  3:86 

hypophysis,  10 : 1 10 

pigmented,  e3'e,  3:86 
Peritoneum,  bovine,  endothelioma,  8:34 

papillary  carcinoma,  4:264 
Peritonitis,  acute  and  acute  hemorrhagic  pancreatitis  associated 
with  pure  growth  of  B.  W'elchii,  8:350 

bacillus  enteritidis,  11:373 

bacteriology^  8:316 

following  acute  ovaritis  of  anginal  origin,  10:46 

tuberculous,  and  pneumoperitoneum,  10:179 
Phagocytic   destruction  of  certain  bacteria,   7:175 

immunity  and  the  therapeutic  injection  of  dead  bacteria  in 
endocarditis,   7:169 
Phagocytosis,  6:293 

action  of  strychnin,  8:145 

effects  of  carbolic  acid,  7:25 

effects  of  ether,  7:255;  7:277 

peculiarities  in  some  cases  of  erysipelas,  8:24 

role  in  anthracidal  action  of  dog  blood,  6:408 
Pharynx,  carcinoma,  3:195 
Phlebitis  of  lateral  sinus.  1:67 
Ph-limits  of  growth  and  reaction  changes  produced  in  mediums 

of  coccidioides  immitis,  12:134 
Photographs,  stereoscopic  "Lumiere,"   for  recording  specimens, 

11:249 
Pia  mater,  sarcoma,  3:32 

metastases   from  glioma  of  the   luurtii  ventricle,   10:Uil 
Pituitary  body,  malignant  tumors,  12:359 

gland,   action   of    extracts   of    the   anterior    lobe    upon    the 
blood  pressure,  8:,i2 
I'lacenta,  early,  3:317 
Placentoma,  malignant,  3:311 
Plasma  cells  in  tonsils,  8:243 

the  relative  toxicity  of   let;il  and  maternal.   11:277 
Pleura,  endothelioma.  6:25() 

primary  tumur.  6:31 
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Pneumococci  and  streptococci,  studies  on  transmutation,  9:61 

in  the  throat  with  special  reference  to  scarlatina,  6:299 

stain  for  bacterial  capsules,  8:144 

virulent,  antiopsonic  substance,  7:55 
Pneumococcus,  agglutination,  5:265 

cause  of  green  coloration  of  colonies  in  blood  agar  plates, 
6:422 

embolic  abscesses  of  kidney,  1:230 

pyemia,   following  retropharyngeal   and  tonsillar  abscesses. 
7:38 
Pneumonia.  6:80 

blood  cultures,  5:265 

freezing  points  of  blood  and  urine.  6:269 

lobar,  statistical  study  of  postmortem  findings,  5:274 

observations  on  the  atvpical  tvpes  occurring  during  the 
season  of   1915-1916,  10:74 

precipitin  reaction  in  the  urine,  10:283 

terminal,  due  to  streptococcus  mucosus,  8:159 
Pneumoperitoneum  in  tuberculous  peritonitis,  10:179 
Poisoning  bj-  gas  (carbon  monoxide),  changes  in  brain,  10:263 

chloroform,  in  the  newborn,  8:89 

fatal,  by  boric  acid,  6:161 

industrial  lead,  8:293 

occupational  brass,  8:189 
Poliomvelitis,    acute    anterior,    with    patent    ductus    arteriosus. 
11:361 

acute  epidemic,  the  bacteriology,  10:145 

epidemic  anterior,  with  special  reference  to  the  bearing  of 
recent  investigations  on  so-called  Landry's  paralysis, 
7:155 

histologic  demonstration  of  micrococci,  10:219 

spinal    fluid   in   diseases   presenting   symptoms    in   common. 
10:192 
Political  activit}'  of  Virchow.  12:111 
Polyglandular  syndrome,  9:280 

acromegaly,  9:56 
Pons    and    medulla,    sudden    death    from    minute    spontaneous 
hemorrhages,  10:273 

fibrosarcoma  with  extensive  bone  involvement.  8:48 
Portal  blood,  proteolytic  ferments.  9:303 

vein,  thrombosis  primary.  9:259 
Potato,  a  substitute  as  culture  medium,  7:13 
Powders,  dry,  with  specific  immune  prf)perties,  their  preparation. 

12:22 
Precipitate  reactions  for  the  diagnosis  of  sypiiilis.  7:213 
Precipitation  test  for  syphilis  of  s])inal  fluid,  11:372 
Precipitin,    index   of    tlie    cerebrospinal    fluid    witli    anti-Innnan 
serum,  11:136 

production  in  the  allergic  rabbit,  10:196 

reaction  in  the  urine  in  pneumonia,  10:283 
Precipitins,  specific   for  streptococcal  protein,   10:178 

specific  rapid  production,  9:55 

the  production  by  tlie  fowl,  10:301 
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Pregnancy,    ovarian,    5 : 1 

Presidential   addresses.    9:171;    10:1:    10:113:    10:211:    12:1: 

12:111:  12:181:  12:310 
Prostate,  carcinoma,  8:59;   8:199 

gland,  small  abscess  primary  to  chronic  dissecting  suppura- 
tion of  the  bladder  wall.  11:153 
Prostatitis    and    seminal    vesiculitis,    chronic,    the    bacteriologv, 

10:71 
Protein  intoxication,  chronic,  vascular  lesions,  10:156 
Proteins,  pepsin  digestion,  products,  3:219 

placental,  specificity  in  human  skin  reactions.  9:249 

specificit}'  and  chemical  composition.  9:38 

vegetable,  specificity  of  Abderhalden  reaction.  10:125 
Proteolytic  ferments  of  leucocytes,  8:312 
Protozoan  parasite,  intracellular,  of  ducts  of  the  salivary  glands 

of  the  guinea  pig.  11:100 
Protozoiasis,  biliary  tract,  12:331 
Psammosarcoma  of  brain,  3:49 
Pseudodiphtheria  bacilli,   virulent,  in  gangrenous  tonsillitis  and 

pharyngitis  of  scarlet  fever,  6:45 
Pseudohermaphroditism,  8:221 

Pseudohermaphroditismus  femininus  externus,  9:316 
Pseudoleukemia,  4:314 

gastrointestinalis.   6:147:    12:100 

splenic,  3:364 
Pulmonary  artery,  and  its  branches,  primary  sclerosis.  12:293 

conus,  stenosis,  3:168 

stenosis,  2:59 

valves,  fenestration,  3:156 

valves,  relative  insufficiency.  2:261 

valves,  rudimentary  fourth  valve,  3:156 
Purin  metabolism,  8:15 

comparative  physiology,  9:155 
Purins  and  purin  enzymes  of  tumors,   8:250 
Purpura    hemorrhagica    with    general    infection    with    bacillus 

paratyphosus,  7:47 
Pyelitis  and  ureteritis  cystica,  hyperplastic,  11:49 
Pyelonephritis  following  a  fall  upon  the  perineum.  7:42 
Pyemia,  due  to  an  anaerobic  bacillus,  8:240 

due  to  staphylococcus  albus  following  abortion,  12:38 

pneumococcus,     following     retropharyngeal     and     tonsillar 
abscesses,  7:38 
Pylorectomy  for  carcinoma,  1:33 

Pyloric  obstruction,  submucous  fibroma  of  stomach  causing  per- 
foration of  the  mucosa,  9:237 
Pyocyanolysin.  nature,  5:175 
Pyosalpinx,  2:70 

specimens,  1:244 

unusually  large,  10:61 
Pyruvic  acid  and  acetole  in  the  diabetic  organisms,  9:66 

Rat  bile  fever,  5:298 

Rats,  pulmonary  infection.  10:105 

Ray  fungi,  4:415 


Raynaud's  disease,  1:239 

Receptor  studies,  6:237 

Rectum,  carcinoma,  1:190 

Rectus  abdominalis  muscle,  rupture,  4:483 

Renal  artery,  aneurysm,  12:333 

Reproductive  tissues,  effects  of  alcohol,  10:261 

Respiration,  alimentarj-,  8:354 

Respiratory  system,  3:121 

Retina,  glioma,  5:22 

Rhabdomyoma,  lungs  of  a  sheep,  11:274 

tongue,  12:314 
Rheumatism,   etiology  and  treatment,  3:546 
Rhinitis,  acute,  an  anaerobic  organism,  9:63 

fibrinosa,  3: 121 
Rhinoscleroma,  6:414 
Riedel's  struma  of  the  thyroid,  12:313 
Rigor  mortis  in  smooth  muscle,  11:172 
Ring  precipitation  test  for  syphilis,  12:186 
Rocky  ^fountain  spotted  fever,  a  specific  micro-organism,  7:254 

a  summary  of  nature  and  transmission,  7:73 
Roentgen,  rav  and  thorium  X,  effects  on  tuberculosis  in  guinea- 
pigs,  10:292 

rays,  short  wave  length,  and  diathermy,  the  effects  on  trans- 
plantable rat  carcinoma,  12:15 
Round  ligament,  fibromyoma,  3:344 
Rubella  (German  measles)  and  Rubeola  (measles),  bacteriolouv, 

10:281 
Rupture,  healing  spontaneous,  of  the  posterior  mitral  papillary 
muscle,  12:282 

partially  healed  spontaneous  incomplete,  of  the  aorta,  12:123 

Sachs-Georgi  reaction  for  syphilis,  11:162 

Sacrum,  periosteal  giant-cell  sarcoma  with  widespread  dissemi- 
nation, 8:211 
Saliva,  the  bactericidal  action,  7:249 

Salivary  glands  of  the  guinea-pig,  intracellular  protozoan  para- 
site of  the  ducts,  11:100 
Salpingectomy,  pathology  of  stump  exudates,  3:303 
Salvarsan  injections,  blood,  8:176 
Sarcocarcinoma  of  the  uterus,  11:384 
Sarcoma,  brain,  springing  from  dura,  2:260 

chicken's  liver,  3:274 

diffuse  of  cerebral  and  spinal  pia  mater,  3:32 

eye,  4:165 

female  breast,  12:367 

femur,  1:34 

in  lower  animals,  1:10 

kidney,  1:130 

liver,  4:165 

liver,  diffuse,  melanotic,  2:138 

liver,  primary,  large  round-celled.  2:141 

liver,  spindle-celled,  2:137 

melanotic,  skin,  4:368 

ovary,  5:128 

pancreas,  4: 191 
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parietal  pericardium,  3:158 
periosteal,  4:388 

periosteal  giant-cell  of  the  anterior  surface  of  the  sacrum; 
widespead    dissemination    of    the    tumor    cells    without 
secondary  growths,  8:211 
pons  and  crus,  2:258 
primary,  pancreas,  2:157 
showing  phagocytic  cells,  3:546 
skin,  primary  non-pigmented,   10:153 
spindle-cells,  intravascular,   11:206 
spleen,  4:343 

spontaneous  in  mice,  10:108 
suprarenal  bodv  in  infant,  1:23 
thyroid  gland,  3:104 
uterus,  6:134 
Scarlatina,  bacteriologic  studies,  5:222 
etiolog>%  3:525 

histologic  changes  produced  by  the  diplococcus,  4:433 
pneumococci  in  throat.  6:299 
vitality  of  bacteria  from  throat,  5:259 
Scarlatinal  blood  serum,  effects  on  streptoccocci,  5:285 
Scarlet  fever,  complement  fixation,  7:166 

hemolytic  streptococci  in  the  stools  of  patients,  11:135 
specific  antibodies,  8:254 

virulent  pseudo-diphtheria  bacilli  in  gangrenous  pharyngitis 
and  tonsilitis,  6:45 
Schistosomes,  operation,  recovery.  1:247 
Scleroderma,  diffuse,  2:286 

Sclerosis,  primary,  pulmonary  artery  and  its  branches.  12:293 
Scrotum,  fibroma,  2:97 

Scurvy,  a  disease  in  guinea  pigs  caused  by  feeding  milk,  9:185 
the  histologic  changes  in  the  bones  and  joints  in  a  disease 
of  guinea  pigs  caused  bv  feeding  milk,  9:189 
Semen,  biologic  test,  5:31 

Seminal,    passages,    suppuration     following    a     fall    upon    the 
perineum,  7:42 
vesicles,  calculi,  10:149 

vesiculitis  and  prostatitis,  chronic,  bacteriologj-,   10:71 
Septum,    congenital    perforate    interventricular,    of    the    heart 
accompanied    by    a    shortened    medial    tricuspid    leaflet    and 
a  dilated  pulmonary  artery  witli  two  cusps,  12:279 
Serum,  antibodies  for  horse  corpuscles  in  the  serum  of  persons 
injected  with  anti-diphtheric  horse   serum,   7:223 
antigonococcic,   treatment   of    gonorrhea   and   its   complica- 
tions, 9:178 
heated,  the  production  of  auxilvtic  and  antilvtic  substances, 

6:427 
liemolytic  extractive,  6:128 
liuman   and   rabbit's,  bactericidal  action  on   typhoid  bacilli. 

6:64 
human,  duration  of  opsonic  power  outside  the  body,  6:297 
lipase,  a  specific  immune,  and  its  relation  to  specific  serum 
hemolysis,  9:11 
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pathology,  the  analytical  methods,  6:319 

resistance  and  virulence,  6:358 
Sheep,  multiple  adenocarcinoma  in  the  liver,  7:142 

multiple  leiomyomas  of  the  liver,  7:141 

Shock     post-operative,    caused    by    pulmonary     fat    embolism, 

10:197 

Sickle  cell  anemia,  microscopic  changes.  12:343 

Sigmoid,  lipoma,  11:297 

Sinus,  lateral,  phlebitis,  1:67 

Skin.  3:411  .  •     ■   ci.     .•        c.hq 

and  mammary  gland,  extensive  leukemic  infiltration.  ».iib 

blastomycosis,  4:348;  4:363 

endothelioma,  4:379 

myoma,  3:432 

oidiomycosis,  4:348  «   i-^ 

primary,  non-pigmented  sarcoma.  10:lo3 

reactions,  on  the  specificity  of  placental  proteins.  »:i:49 

reactions,  with  coccidioidal  granuloma.  _12 :  33o 

reactions  with  gonococcus  toxin,  12:287 

reactions  with  the   filtrate   of  a  Koch   strain  of   B.   tuber- 
culosis cultivated  on  a  synthetic  medium,  12:275 

sarcoma,  4:368  . 

temporarv  livpertrophv  of  glands  in  puerperae,  5:«J 
Skull    fracture  of  base,  followed  by  optic  nerve  atroph3^  1:2U? 
Sodium  iodoxybenzoate,  influence  on  the  production  m  dogs  ot 

antibodies,  8:138  .  .  . 

Specificity,    relation   to    the    chemical    composition   ot    proteins, 

9*38 
Specimens,  a  simple  method  of  keeping  various  frozen,  8:283 
Spermatozoa,  human,  as  carriers  of  infectious  agents,  »:Z»U 

Spina  bifida,  cervical,  6:281  -    ,      u   lu    -7   ?-" 

thoracico-lumbalis,  peculiar  displacement  ot  the  bulb,  /.-.■-/ 

with  coarctation  of  the  aorta,  8:339 
Spinal  cord,  cysticercus  cellulosae,  3:14 

ganglion  cell,  motor.  3:27  .    ^i    ■ 

studv   of   the   anterior   horn   cells    in   an   amelus   and   their 
relation  to  the  development  of  the  extremities,  8:12/ 
Spirilla  and  fusiform  bacilli,  6:411 
Spirocheta  pallida,  in  tissues,  7:54 
Splanchnoperipheral  leucoyte  balance,  12:188 
Spleen  disseminated  thrombosis  of  the  sinuses  m  Banti  s  disease, 
7:15 

huge  gumma,  9:278 

miliary  tuberculosis.  1:9 

primarv  sarcoma.  4:343  ,     ,       r  ,•  c      ,,; 

r61e  in  the  fixation  of  antigen  and  the   formation  of  anti- 
bodies, 8:202 
Splenectomy  in  splenic  anemia.  4:291 
Splenic  pseudoleukemia.  3:364 

Splenomegaly.  4:291  ,  r.   r  n     ■       ♦  k. 

Spontaneous  amputation  with  torsion  nf  the  lett  fallopian  tube 
and  fibroma  of  the   right   ovary.   12:2-1 
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Sporotrichosis,   following  mouse  bite,  10:284 

sporo-agglutination  in  diagnosis,  11:293 
Sputum,  blastomycetic  organisms,  7:21 
Stain,  for  bacterial  capsules,  8:144 
Staining,  intravitam  of  tuberculous  guinea-pigs  with  fat-soluble 

dyes,  9:13 
Stains,  blood  preparations.  1:55 

nerve  tissues,   1:189 
Staphylococcus  albus,  pyemia  following  abortion,  12:38 

pyemia  from  carbuncle  of  the  lip,  6:331 
Status  lymphaticus  with  laryngeal  diphtheria,  6:267 
Stomach,  benign  neoplasms,  10:51 

carcinoma,  4:209;  8:199 

comparative  pathology,  10:209 

extensive  growth  in  veins,  2:201 

with  retrogressive  lymphatic  transport,  3:198 

colloid  carcinoma,  2:58 

diffuse  infiltrating  carcinoma,  3:205 

dilatation  in  cicatricial  obstructions  of  the  duodenum,  6:345 

extreme  contraction  with  stenosis  of  the  cardia  and  pvlorus, 
6:336 

fibromyoma,  2:56 

hour-glass,  with  accessory  pancreas,  7:105 

Koeppe's  theory'  of  formation  of  hydrochloric  acid,  3:208 

leiomyoma  with  fatal  termination.  12:5 

lymphoblastoma,  12:84 

submucous  fibroma  causing  perforation  of  the  mucosa  and 
p\-loric  obstruction,  9:237 

tuberculosis  with  extensive  tuberculous  lymphangitis,  9:33 

ulcer,  pathogenesis  and  pathology-,   6:439 

ulceration,  11:406 
Streptococcal    infections,    experimental,    immunoloaical    studies. 
9:124 

protein,  specific  precipitins.  10:178 
Streptococci,  actinomyces-like  granules  of  the  tonsils,  10:306 

and  pneumococci  of  the  adenoids,  11:173 

and  pneumococci,  studies  on  transmutation.  9:61 

appendix  vermiformis.   11:150 

body  surface,  10:301 

effects  of  blood  serum  from  scarlatina  patients.  5:285 

from  chronic  infections  of  the  cervix  uteri  and  tlic  fallopian 
tubes,  12:104 

hemolytic,  in  tlic  throat  of  the  dog,  11:8 

occurrence  in  the  stools  of  scarlet  fever  patients.  11:135 

presence  on  normal  tonsils,  6:175 

production  of  cholecystitis  by  injection,  9:227 

study  of  kidneys  of  rabbits  experimentally  inoculated,  9:112 
Streptococcus,  an  epidemic  of  sore  throat,  8:288 

cause  of  green  coloration  of  colonies  in  blood  agar  plates, 
6:422 

erysipelatus  toxin  and  antitoxin.  12:261 

infections    in   man,   the   action   of  anti-streptococcus   serum, 
8:286 

lacticus,  pathogenicity,  6:450 
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Streptococcus- — Continued 

mucosus,  terminal  pneumonia,  8:159 

pyogenes,  3:168 
Streptothrix,  multiple  abscesses,  10:78 

(nocardia)   an  acid-fast  organism.   9:177 
Struma  gelatinosa  and  colloides.  2:62 
Strynchnin,  action  on  phagocytosis,  8:145 
Stj'lohyoid  arch,  osseous,  4:479 
Sudden  death,  10:273 

from  malarial  coma,  9:133 

from  pulmonary  embolism,  3:134 
Sugar,  formation,  role  of  magnesium,  9:28 

the    appearance    in    the    digestive    secretions    of    phlorhizin 
glycosuria,  10:69 
Summer  diarrhea  in  infants.  6:241 
Suprarenal  glands,  death  from  hemorrhage.  8:87:  12:26 

sarcoma  in  infant.   1:23 
Swine,  castration  tumors.  4:408 
Synapse,  the  morphology'  in  vertebrates,  11:120 
Sj'ncytioma,  3:547 
Syndactylism   of   the   hands    and    feet    witli    carcinoma   of    the 

cerebellum,  11:7 
Synovitis,  septic.  4:486 
Synthetic  medium,  skin  reactions  with  filtrate  of  a  Koch  strain 

of  B.  tuberculosis  cultivated  on  a.  12:275 
Syphilide,  papular,  conjunctiva,  1:121 

Svphilis,  anatomic  alterations   in  the  liver   in   hepatic  svphilitic 
fever.  8:91 

aorta  with  gummas  of  the  base  of  the  heart.  11:300 

arteriosclerosis  with  pancreatic  hemorrhage,  3:176 

brain,  the  hazard  of  surgical  anesthesia,  12:105 

cerebral.  2:111 

congenital,  hypophysis,  10:30 

interstitial  pancreatitis.  4:200 

with  mixed  infection  by  pus  microbes,  2:240 

diagnosis  by  testing  fluids  from  dead  bodies.  9:129 

gastric,  11:363 

gumma,  hypophjsis  cerebri,  2:129 
myocardium,  2:249 

gummata  of  iieart  in  congenital,  2:250 

hvpophvsis  associated  with  diabetes  insipidus,  12:206 

lung.  4:72;  12:262 

meninges.  9: 119 

precipitate  reactions.  7:213 

precipitation  test  of  spinal  fluid,  11:372 

Sachs-Georgi  reaction,  11:162 

the  Meim'cke  micro-reaction,  12:197 

the  ring  precipitation  test,  12:186 
Syphilitic  ulcer  of  the  bowel,  acquired,  8:224 
Syringomyelia,  1:211 

microscopic  specimens,  1:222 
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Tabetic  foot  with  perforating  ulcer,  1:81 
Testicle,  chorio-epithelioma.  11:61 

malignant  tumors,  11:185 

reinfection    in    experimental    tuberculosis,    and    the    testicle 
tuberculin  reaction,   12:10 

tumors,  comparative  pathology,   10:291 
Tetanolysin,  effects  upon  sensitized  erythrocytes,  6:288 
Tetanus  bacillus,  some  neglected  facts  in  biology,  7:113 

epidemic,  4:436 
Tetany,  parathyroid,  8:200 
Thorium  X  and  roentgen  rav,  effects  on  tuberculous  guinea-pigs. 

10:292 
Throat,  sore,  an  epidemic  due  to  a  peculiar  streptococcus,  8:288 
Thrombi,  conglutinated,  in  the  dog's  liver  after  repeated  injec- 
tions of  Witte's  peptone,  10:300 

loose  in  the  cavities  of  the  heart,  8:266 
Thrombosis,     autochthonous    of    both     renal     arteries     causing 
bilateral  infarction  of  the  kidneys,  7:236 

basilar,  6:211 

cerebral  arteries,  4:28 

primary,  of  the  portal  vein,  9:259 
Thvmus.    enlarged    with    an    anomalous    left    vena    innominata, 
10:57 

excessive  enlargement  in  acute  lymphatic  leukemia.   10:19 

malignant  tumor,  with  extensive  metastases,   12:286 

persistent,  6:391 
Thyroglobulin.  the  precipitin  reaction,   11:349 
Thyroid  gland,  aberrant,  carcinoma  with  metastasis,  12:148 

gumma.  7:273 

mixed  tumor.   4:394 

Ricdel's  struma.  12:313 

relation  to  autolysis,  etc.,  7:20 

sarcoma,  3:104 

tumors,   the  comparative  pathology,  12:220 
Tissue,  changes  following  irradiation.  12:137 

culture,  the  leucocytes  and  endothelium.  12:164 

growth  in  vitro.  11:409 
Toluene,  effects  on  the  bone  marrow  of  rabbits.  10:184 
Tongue,  rhabdomyoma.  12:314 
Tonsils,  actinomycosis-like  bodies.  2:290 

and  adenoids,  influenza  bacilli.  11:179 

fusiform  bacilli  and  spirochetes,  11:385 

fusospirochetal  abscess.  12:220 

plasma  cells,  8:243 

streptococci  of  the  actinomyccs-like  granules.  10:306 
Torsion  of  the  left  fallopian  tube  with  spontaneous  amputation 

and  fibroma  of  the  right  ovary,  12:221 
Torula,     generalized     infection,     pathology,     bacteriology     and 

immunology.  12:138 
Toxin  and  antitoxin,  streptococcus  erysipelatus,  12:261 

diphtheria,  purification  and  nature.  12:361 

gonococcus,  skin  reactions.  12:287 
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Trachea,  ecchondrosis  and  exostosis,  4:83 
primary  carcinoma  12:45 
solitary  chondroma,  7:234 
Tracheo-bronchial  fibrinous  cast,  5:10 
Trachoma  bodies,  7:275 
Transudates  and  exudates,  6:116 
Trichinosis,  5:201 

Trichomonas  intestinalis  in  stools  in  chronic  diarrhea.  6:328 
Tricuspid,  mitral  stenosis,  2:202 
regurgitation.  2:189 
stenosis,  2: 181 
Trinitrotoluene  in  rabl)its,  10:308 
Trypanosome  infection  and  resistance.  12:130 
Trypanosomiasis,  epidemic  among  white  rats,  6:264 
Trypanozoma  Lewisi   in  Chicago,  6:369 
Tubal  pregnancy,  1:134 
Tubercle,  anatomical.  4:377 

bacilli,  inhibitory  action  of  some  new  mercury  compounds. 
11:248 

isolated  from  sputum,  yirulence,  10:227 
peculiarities  of  a  race  from  a  monkey,  6:172 
bacillus,  mutation  forms,  12:245 
brain,  3:49 

parasite,  variations,  12:357 
vital  staining,  9:22 
Tubercles,  the  source  of  gl3Cogen,  12:257 

Tuberculin,  the  leucocytes  as  a  guide  in  the  administration,  in 
incipient  tuberculosis,  7:199 
the  nature  of  active  principle,  12:244 

the  testicle  reaction,  and  testicle  reinfection  in  experimental 
tuberculosis.  12:10 
Tuberculosis,  a  comparison  of  the  autolysate  antigen  and  Mil- 
ler's   bacillary    antigen    for    complement    fixation    tests, 
10:183 
an  antigen  for  complement  fixation,  10:62 
anatomic  tubercle,  1:266 
aorta,  4:113 

biochemistry  and  chemotherapy,  8:345 
blood  changes  in  experimental,  11:256 
bovine,  2:89;  10:235 
chemotherapy,  10:175 

chronic,  associated  with  a  pathogenic  B.  subtilis.  12:172 
chronic  hyperplastic  of  cecum,  3:241 
complement   fixation,   the  nature   of   antigen   and   antibody. 

12:167 
experimental,  of  rabbits  and  the  efYect  of  hypcrcholcsterin- 

aemia,  12:122 
focal,  necrosis,  2:273 
generalized  lymphadenitis,  4:314 
general   miliar\'  with   an  open    foramen  ovale  as   a   factor, 

6:324 
healing;   fate  of  giant  cells,  2:283 
hyperplastic,  vermiform  appendix,  5:12 
incipient,  the  leucocytes  as  a  guide  in  the  administration  of 
tuberculin,  7:199" 
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Tuberculosis — Continued 
m  dogs,  3:492 

in  guinea  pigs,  effects  of  formalin,  5:61 
in   guinea   pigs,    effects   of    roentgen   rav    and    thorium    X, 

10:292 
iris.  4:46 
kidney,  1:150 

meningeal  and  endarterial,  1:269 
meninges,  4:30 
myocardium,   8:104 
nodular  of  cerebellum,  1:71 
parathyroid,  7: 102 
pericardium,  2:55;  4:113 

primary,  abdominal  lymph  glands  in  the  adult,  5:245 
primary,  larynx,  3:126 

pulmonary  and  laryngeal  associated  with  generalized  oidio- 
mycosis, 10:92 
relation  to  milk  supplies,  4:486 
serum  diagnosis,  5:141 
simulated    in    the    lungs    of    swine    bv    parasitic    nodules, 

12:338 
spleen,  1:9 

stomach  with  extensive  tuberculous  lymphangitis,  9:33 
Tumor,  an  intravascular,  probably  a  spindle-cell  sarcoma,  11:206 
malignant,  suprarenal  gland,  8:135 

thymus,  with  extensive  metastases,  12:286 
metastasis,  the  influence  of  heredity,  11:229 
occipital  lobe,  10:118 
primarv  malignant,  fallopian  tube,  probably  deciduomatous, 

10:143 
the  left  cerebello-pontine  angle,  8:44 
Tumors,  adenocarcinoma  of  colon,  2:5o 

ovary,  3:344 
benign  of  bowel,  10:37 
benign  of  stomach,   10:51 
l)ismuth  paste,  11:339 

brain  hardened  in  Alullcr's  fluid  and  furmalin.  2:257 
carcinoma,  cervix  uteri,  2:218 

fallopiain  tube,  primary,  2:300 

ileum  and  stomach,  3:198 

labia  majora,  2:28 

liver,  3:175 

pharynx,  3: 195 

stomach,  colloid.  2:58;  3:205 

stomach,    colloid,    witli    extensive    growth    into    veins, 
2:201 

ureter,  primary,  2:132 
craniopharyngcal  duct  of  Krdhiini,  10:60 
clastic  fibers,  4:380 
experimental  and   spontaneous  neoplasms,   tlie    fundamental 

harmony  shown  in  all  essentials,  12:59 
fibroma,  scrotum,  2:97 

stomach,  2:5''> 

uterus,  2:72 
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Tumors — Continued 

uterus,  complicating-  pregnancy,  2:9;   2:20 
fibromyoma  of  round  ligament,  3:344 

uterus,  3:344 
glioma,  brain,  3:67;  2:259 

cerebrum,  3 :  42 

eye,  3:86 
hemangioma,  small  intestine,  3:192 
hypernephroma,  3:283 
hypophysis,  11:87 

lipoma  developed  in  tendon  of  semitendinosus  muscle.  2:163 
lipomas,  3:546 

renal  capsule,  3:344 
lymphoma,  3:359 
lymphosarcoma,  abdominal,  8:269 

m.ediastinum,  3 :  130  ;  11 :  76 

mesentery,  3:352 
malignant,  in  mice,  7:214 

pituitary  bodv.  12:359 

remarks,  2:220 

testis,  11:185 
mesentery,  solid,  2:271 
mixed,  4:394 

the  uterus,  8:5;  11:261 
multiple,  primary  malignant,  in  dogs,  9:78 
myoma,  skin.  3:432 
myxosarcoma,  cerebellum.  2:144 
neuroglioma  ganglionare.  brain.  3:49 
Paget's  disease.  3:438 
papilloma,  fallopian  tube,  primary,  2:300 
parasitic  origin.  4:486 
perithelioma,  pigmented,  eye.  3:86 
placentoma,   malignant.  3:311 
primary  spontaneous,  the  lungs  in  mice.  9:179 

the  ovary  in  mice,  11:75 

uterus  in  mice  with  a  review  of  the  comparative  path- 
ology of  uterine  neoplasms.  11:407 
psammo-sarcoma,  brain.  3:49  ^ 
purins  and  purin  enzvmes.  8:250 
renal.  4:289 
sarcoma,   brain,   springing   from   dura,   2:260 

chicken's   liver,  3:274 

diffuse,  melanotic,  2:138 

liver,  spindle-celled,  2:137 

ovary,  3:344 

pericardium,  3:158 

pia  mater,  3:32 

pons  and  cms,  2:258 

primary,  from  tail  of  pancreas,  2:157 

round-celled,  2:141 

showing  ])hag(x-ytic  cell,  3_:546 

small  benign,   bowel,   10:37 

thyroid  glan(l_3:l()4 
svncvtioma,  3:547 
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Tumors — Continued 

testicle,  comparative  pathology,  10:291 
thyroid,  comparative  pathology-,  12:220 
vagina,  10: 158 

Wolffian  body  and  duct.  3:344 
Twins  with  a  single  amniotic  sac.  8:83 

Tvphoid  and  paratvphoid  fever,  the  preagglutination  diagnosis, 
7:270 
bacilli,  action  of  hunian  serum,  2:196 
bacilli,    bactericidal    action    of    human    and    rabbits    serum, 

6:64 
bacillus,  experiments  on  tlie  malacliite  green  method  for  the 

isolation,  7:52 
cuhures,    the   nature    of    the   hemolvsin    found    in    filtrates, 

6:71 
fever,  bacilli  in  urine,  4:448 

bacteriologic  studj-  of  blood,   5:187 
experimental  immunity  in  relation  to  the  agglutination 
reaction,  8:252 
inoculation  experiments.  8:151 
lesions,  extreme!}'  hemorrhagic.  7:138 

Ulcer,  duodenal  in  infancy,  8:204 

perforating,  of  foot,  in  tabes,  1:81 
Ulcers,  acquired  syphilitic  of  the  bowel,  8:224 
Ultramicroscope,     observations     upon    cerebrospinal     fluid    and 

blood.  6:225 
Urachus,  cyst.  2:215 
Uremia  and  hvdronephrosis  due  to  an  anomalous  renal  artery, 

10:267  ' 
Ureter,  primary  carcinoma,  2:132;   10:127 

secondary  and  extensive  involvement  with  hvpernephroma, 
9:142 
Ureteritis  and  pyelitis  cystica,  hyperplastic,  11:49 
Uretero-intestinal     anastomosis,     pathologv     and     bacteriology, 

4:210 
Urethra,  female,  myoma.  8:173 

male,  primary  carcinoma.  11:365 

primary  carcinoma,  4:290 

stricture  with  extravasation  of  urine.  2:217 
Urinary  infections,  unusual  bacteria  associated.  8:12 

retention,   caused  by   congenital   hypertrophy   of   the   veru- 
montanum,  12:172 
Urine  and  blood  in  pneumonia,  freezing  points,  6:269 

crystalline  proteins,  12:168 

electrical  conductivity.  5:203 

normal,  is  citric  acid  present?  10:195 

typhoid  bacilli.  4:448 
Uterus,  adenocarcinoma,  in  a  sow,  4:287 

angio-sclcrotic  ulceration,  4:281 

bipartite,  6:131 

carcinoma,  of  cervix,  2:218 
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Uterus — Continued 

condition  of  pelvic  lymphatics  in  carcinoma,  5:211 

duplex  bicornis  gravis,  placentation,  6:51 

early  chorio-epithelioma,  10:257 

extremelv  small  carcinoma,  7:148 

fibroma,  "1:190;  2:72 

fibroma  complicating  pregnancy,  2:20 

fibromyoma,  3:344 

fibromyoma  complicating  pregnancy,  2:9 

membrane  discharged,  2:33 

mixed  tumors,  8:5;  11:261 

primar}^   spontaneous   tvmiors    in  mice   with   review  of   the 

comparative  pathology'  of  uterine  neoplasms,  11:407 
sarcocarcinoma,  11:384 
sarcoma,  6:134 
squamous  cell  carcinoma  of  body,  5:113;  12:137 

Vaccine,    bacteriologic   contamination,    and   preservation,    2:165 

virus,  chloroform  in  the  preparation,  6:247 
Vaccines,  study  of  the  kidneys  of  rabbits  inoculated  with  strep- 
tococci and  treated,  9:112 
Vagina,  angio-sclerotic  ulceration,  4:281 
fibroma,  2:18 
turnors,  10:158 
Valves,  pulmonary,   fenestration,  3:156 
Vasomotor  apparatus,  effects  of  epinephrin,  9:287 
\'ater-Pacini  corpuscle  in  the  fallopian  tube,  7:148 
Veins,  retro-aortic  left  renal,  9:121 
varicose,  upper  extremity,  4:456 
Vena   cava,   left   superior    (persistent   ductus   Cuvieri   sinistra), 
10:83 
superior,   obstruction   by   metastases   of   hypernephroma    in 
mediastinal  glands,  7:34 
Vena  innominata,  anomalous  left  with  enlarged  thymus,  10:57 
Ventricle,  left,  congenital  hypoplasia,  and  of  root  and  arch  of 

aorta,  11:369 
Vermiform  appendix,  carcinoid,   12:308 
diverticula,   7:94 
hemolytic  streptococci,  11:150 
hyperplastic  tuberculosis,  5:12 
primary,  carcinoma,  7:180 
specimen,  4:209 
Vertebra,  carcinoma  in  first  thoracic  secondary  to  carcinoma  of 

prostate,  8:59 
\^ertebrae,     involvement    in    malignant    renal    hvpernephroma, 

6:375 
Vertebral  artery,  aneurysm,  11:232 
\^ertebrates,  the  morphology  of  the  synapse,  11:120 
\^erumontanum,  congenital   hypertrophy  as  a  cause  of  urinary 

retention,  12:172 
Veterinary  medicine   in   America — Presidential  address,   10:211 
Virchow,  his  political  activitv,  12:111 
Rudolph,  5:121 
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\*irulence  and  serum  resistance,  relation,  6:358 

\'iscera,  transposition  with  atresia  of  the  esophagus,  9:26 

\'ital   staining  of  tubercle,  9:22 

stains  and  cerebrospinal  fluid,  10:43 
Mtamins — food    accessory    factors    in    bacterial    cultures    with 

special  reference  to  hemophilic   bacilli,  10:210 
\"ulva,  carcinoma,  5:116 
\'ulvo-vaginitis,  epidemic  gonorrheal  in  young  girls,  6:78 

Wolffian  body  and  duct,  tumors,  3:344 

Xanthoma  tuberosum  multiplex,   11:306 
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